THE AMERICAN JOURNAL 
OF ROENTGENOLOGY, 
RADIUM THERAPY AND 
NUCLEAR MEDICINE 


VoL. 72 OCTOBER, 1954 No. 4 


CONTENTS 
Modification of Radiation Injury in Experimental Animals. JANEWAy LeEc- 


TURE, 1953. Leon O. Jacosson, M.D... ; 


The Roentgen Aspects of Five Hundred Cases of Pulmonary Coccidioidomy- 


Renal Arteriography. T. Evans, M.D., F.A.C.S. 


Abdominal Aortography for the Roentgen Demonstration of the Liver and 
Spleen. Leo G. Ricier, M.D., anp Paut C. tt, M.D. . 586 


Translumbar Arteriography in Intrinsic Disease of the Abdominal Aorta and 
Its Branches. BENJAMIN FEtson, M.D... . $97 


Gastric Voloulus. Part I. Gortriies, M.D., Davin Lerrerts, 
M.D., L. Beransaum, M.D... . 609 


Gastric Voloulus. Part II. Idiopathic Gastric Voloulus. Davin LerFerts, 
M.D., Samuet L. BEransaum, M.D., anp Cuarces Gorriies, M.D. 616 


Gastric Voloulus. Part III. Secondary Gastric Voloulus. Samue. L. BERAn- 
BAUM, M.D., Cuartes Gorriies, M.D., ano Davin Lerrerrs, M.D. 625 


Roentgen Diagnosis of Gallbladder and Biliary Tract Disease without Chole- 
cystography. Ropert L. Scanian, M.D., Barton R. Younc, M.D. 639 


Leiomyosarcoma of the Prostate. Case Report. Ratepw C. Aye, M.D., 
Tuomas W. Dorr, M.D., ano Noet G. Suaw, M.D. . . 644 


Visualization of Coronary Sinus Graft and Venous Pathways of the Heart in 
Living Dogs. ARAN S. Jounson, M.D., Paut G. Firnscuitp, M.D., 
AND Harotp Futton, M.D... . 648 


A Pneumatic Remote Control Precision Injector for Interstitial and Intra- 
cavitary Injection of Radioactive Colloidal Gold. S. Tavurrs, M.D... 655 


A Technique for Evaluating the Effectiveness of Localization of Radtoactive 
Colloidal Gold-198 After Direct Injection into Tumors. Joun VU. Ht1- 
paLtco, M.S., Eocar Burns, M.D., Roserr T. Nreset, Po.D. 658 


The Use of Radioactive Isotopes- for Diagnostic Radiology. G. E. DENNis 


iV 


Contents, continued 


OcTOBER, 1954 


Comparison of Radiotherapy Abroad and in the United States. Robert E, 
Fricke, M.D. 


Editorials 


Progress in the Roentgen Visualization of the Biliary Tract. HaRo.p 
Futron, M.D. 


I. Gonzalez Martinez, 1871-1954. A. Buanes, M.D. 
Carl Darnell 

Society Proceedings, Correspondence and News Items 

Book Reviews 

Books Received 


Abstracts of Radiological Literature 


666 


. 

. 677 

F 684 

. 687 


LEON O. JACOBSON 
Janeway Lecturer, 1953 


V 


. ( 
4 
* 
7.4 
j 

W 
be 

tc 

th 

Ji 

hi 

ra 

Cé 

Ca 

a 

pt 

pe 

T 

th 

W 

ra 

ar 

ra 

20" 

of 

scr 


THE AMERICAN JOURNAL 


OF ROENTGENOLOGY 
RADIUM THERAPY AND 


NUCLEAR 


MEDICINE 


VoL. 72 


OCTOBER, 1954 


MODIFICATION OF RADIATION INJURY IN 
EXPERIMENTAL ANIMALS 
JANEWAY LECTURE, 1953* 


By LEON O. JACOBSON, M.D. 
Argonne Cancer Research Hospital and the Department of Medicine, The University of Chicago 
CHICAGO, ILLINOIS 


I AM honored to speak to you today as 
the eighteenth Janeway Lecturer and 
wish to express my gratitude to the mem- 
bers of the committee who have chosen me 
to address the American Radium Society in 
this role. 

It was not my fortune to know Henry 
Janeway, yet [ am immensely indebted to 
him, who, as a cancer therapist, did some 
rather basic research on the clinical appli- 
cation of ionizing radiations and on related 
problems of dosimetry. His was one of the 
early and fruitful attempts to bring about 
a close association between the medical 
practitioner and the physicist. He was, in 
point of fact, one of the first radiobiologists. 
The efforts of Janeway and his associates 
are a part of the groundwork for many of 
the investigations that are currently under 
way on the biological effects of the various 
radiations, the alteration of these effects, 
and the therapeutic potentialities of the 
radiations as such. 


I humbly approach the honor you have 
bestowed upon me today and only hope 
that I can contribute in some small way to 
the memory of Henry Harrington Janeway. 


The subjection of a mammal to midlethal 
or lethal amounts of roentgen rays, gamma 
rays, or fast neutrons results in the appear- 
ance of some characteristic symptoms that 
have been described as the radiation syn- 
Recognition of this 
syndrome has led quite naturally to at- 
tempts to alter it, and investigations for 
this purpose range from studies of struc- 
tures within the cell to those of the whole 
multicellular organism. Such agents as 
chemicals and biologicals, and the initiation 
of other measures, prior, during, or after 
irradiation, are being employed to influence 
radiosensitivity. 

The survival of rats and mice is markedly 
increased if estrogen,* cysteine, or gluta- 
thione’ is given prior to the administration 


* The eighteenth Janeway Lecture, delivered at the Thirty-fifth Annual Meeting of the American Radium Society, St. Louis, April 
20-22, 1953. Papers on the same subject were also presented at the Twenty-sixth Annual Graduate Fortnight of the New York Academy 
of Medicine, October, 1953, and the c1BA Foundation Conference on Experimental Leukaemias, London, November, 1953. The manu- 
scripts have only minor differences in text and illustrative material. 
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of a lethal amount of whole body roentgen 
radiation. Another sulfhydryl compound, 
cysteinamine,!* has been found to have an 
even more striking effect than cysteine. 
Likewise, animals that are subjected to se- 
vere oxygen deprivation” or cyanide intoxi- 
cation? during lethal irradiation also have 
reduced mortality. Neither the pre-irradia- 
tion measures nor those instituted during 
irradiation, however, have any beneficial 
effect on survival if they are instituted 
after the animals have been given lethal 
exposures. 

Patt** has written a comprehensive re- 
view covering the literature on the in vivo 
and in vitro biochemical and physiologic 
effects and has summarized current con- 
cepts of the mechanism of action of ionizing 
radiations. 

This lecture is devoted almost solely to 
measures that, when initiated after ex- 
posure of the mammal to an LDI00, havea 
remarkable effect on survival and on re- 
covery of the blood-forming tissue. Since a 
review of our investigations in this field has 
been published," I shall describe only a few 
of our studies to show you how each investi- 
gation led to another, and to bring to your 
attention certain interesting but as yet un- 
developed observations. 

Three possible explanations for the suc- 
cess of our techniques evolved quite early 
in the course of our research. These are (1) 
the neutralization of a toxin produced by 
irradiation; (2) the cellular seeding of de- 
pleted irradiated tissue; or (3) a humoral 
factor or factors produced and supplied by 
cells to the irradiated tissue. Thus, many of 
the experiments that I shall describe were 
efforts to evaluate these possibilities. Other 
experiments, however, were undertaken to 
provide basic information on hematopoiesis 
quite apart from radiation injury. 

Interest in the spleen as an important 
locus of erythropoiesis developed during 
the course of some experiments on the ef- 
fects of radiostrontium in mice.* Animals 


* Mice used in these experiments were CF No, 1 females, 10-12 
weeks old, raised by Carworth Farms—homozygous for recessive 
genes aa, bb, cc. 
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that were given Sr®*-* (2.0 uc./gm.) did not 
develop anemia although their bone mar- 
row became completely aplastic within a 
few days after injection and remained so for 
more than a month. The lymph nodes be- 
came moderately active centers of hemato- 
poiesis, but the spleen became the site of 
intensive erythropoietic activity. A severe 
and persistent anemia, which had been pre- 
dicted, developed in splenectomized mice 
that had been injected with similar 
amounts of Sr8*-9°,%4 Since strontium is al- 
most exclusively a bone seeker, the lym- 
phatic tissues, including the spleen, were 
essentially unaffected by its beta radiation 
and therefore had the capacity to respond 
to the demand created by the destruction 
of bone marrow. Leading from this was the 
question of the nature and mechanism of 
the stimulus to the hematopoietic tissue of 
the spleen. The splenic erythropoietic 
transformation occurred in the absence of 
an anemia and within three days! Another 
question that intrigued us was what would 
happen if, by some technique, we could de- 
stroy all blood-forming tissue in the body 
except that located in the spleen. This gave 
impetus to our spleen-shielding experi- 
ments. 

Lead shielding of the surgically exterior- 
ized spleen of adult mice during total body 
roentgen irradiation markedly enhances 
survival (Fig. 1).!7 The survival of mice in 
which the circulation to the shielded spleen 
is clamped off during exposure and in 
which the clamp is released immediately 
after irradiation is approximately the same 
as the survival of animals with spleen shield- 
ing without clamping."*6 The LDso 
for total body roentgen radiation is 600 r 
and the LDgq is around 700 r without spleen 
shielding, whereas with spleen shielding the 
LDs50 is 1,100 r and the LDgg is greater 
than 1,300 r.?° Histologic and hematologic 
studies have been made on animals that 
were exposed to 600 r, goo r, 1,025 r, or 1,300 
r. After 1,025 r or I,300 r, recovery is more 
rapid and complete in spleen-shielded mice 
than in mice exposed to 600 r without 
spleen shielding (Fig. 2). No anemia and 
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Fic. 2. Comparative effects of 600 r whole body ir- 
radiation without spleen shielding, and 1,025 r 
with spleen shielding on the lymphocyte response 
of mice. 
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1. The effect of spleen shielding on the mortality of mice following 
whole body roentgen irradiation. 


out spleen shielding. 


The characteristic picture of destruction 
and atrophy that follows exposure to 1,025 
r was seen in both the spleen-shielded and 
non-spleen-shielded animals; recovery of 
bone marrow and lymphatic tissue began at 
four days and was complete by eight days 
in spleen-shielded mice, but no hemato- 
poietic recovery was noted during this in- 
terval in non-spleen-shielded mice.'® The 
prominence of heteroplastic activity in the 
bone marrow was considered to be particu- 
larly significant, and I shall discuss this a 


little later. 


Shielding of other parts of the body of 
the mouse, such as a leg, a fraction of the 
liver, or the intestine, during roentgen ir- 
radiation in the lethal range (1,025 r) in- 
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creases survival, but less so than spleen 
shielding, even though the volume shielded 
in each instance is much greater. For exam- 
ple, the survival of mice subjected to 1,025 
r with part of the exteriorized liver (0.8 
gm.) shielded with lead is approximately 30 
per cent compared with 76 per cent sur- 
vival of mice with spleen shielding. The 
average spleen weight in these mice is 0.1 
gm. Lead shielding of 0.19 gm. of kidney 
does not enhance survival. 

That postradiation therapy for radiation 
injury was feasible was evidenced by the 
fact that when the circulation of the 
shielded spleen was released to a mouse 
that had sustained a lethal exposure to 
roentgen radiation, it survived. Intensive 
blood formation, beginning at the twenty- 
four hour interval, was observed in the 
shielded spleens of the heavily irradiated 
animals. Serial sacrifice disclosed that ery- 
thropoiesis took precedence over other 
types of blood formation in the spleen. In 
fact, even the lymphatic nodules of that 
organ disappeared in some mice, and only 
the central artery of the nodule remained at 
the site of the original nodule. The entire 
spleen was transformed essentially into an 
erythropoietic organ and remained so for 
several days before granulocytopoiesis and 
megakaryocytopoiesis became evident. 
Teleologically, one would have expected 
the reverse to occur, because, theoretically, 
an animal that was not anemic would not 
need erythrocytes. Leukocytes to combat 
infection and platelets to insure capillary 
integrity and hemostasis were more likely 
requisites. 

Whatever was saving the life of the ir- 
radiated animals appeared to have its 
source in the hematopoietic system because 
spleen shielding was so much more effective 
in increasing the survival of mice and has- 
tening the recovery of the blood-forming 
tissue than was the shielding of other body 
parts. 

Whether survival was increased because 
the shielded spleen immediately took over 
blood formation and thus saved the animal 
from death due to pancytopenia and its 
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complications was a pertinent question. 
Consequently, experiments were designed 
to determine how long the originally 
shielded spleen must remain in the circu- 
lation of the irradiated animal to insure 
survival. The answer was found in a series 
of investigations on the effect of splenec- 
tomy. 

Splenectomies were performed at inter- 
vals, beginning at fifteen minutes after ir- 
radiation, on groups of mice that had been 
exposed to 1,025 r with spleen shielding 
(Fig. 3). If the spleen remained in the body 
for only fifteen minutes, survival was in- 
creased. However, these animals developed 
a pancytopenia that was of greater severity 
and duration than that observed in animals 
in which the spleen was removed after one 
hour had elapsed. In those animals in 
which the spleen was left intact for one 
hour, survival (78 per cent) was compara- 
ble with that of mice given routine spleen 
shielding. It was noted that recovery of 
blood-forming tissue was more rapid and 
more complete in the animals in which the 
spleen remained in the circulation for the 
thirty-day period of observation (Fig. 4). 

We routinely severed a small vessel at 
the distal end of the spleen to exteriorize 
the organ for the shielding procedure. This 
practice left the main pedicle intact, but up 
to one-half of the distal portion of the 
spleen was always infarcted. The survival 
of mice subjected to this exteriorization 
technique and 1,300 r was 3.2 per cent, 
whereas survival was 31.2 per cent if the 
small vessel was left intact and no splenic 
infarction occurred. 

Sometimes during the spleen-shielding 
procedure the entire splenic circulation was 
embarrassed if the spleen was twisted or the 
pedicle was stretched. When either hap- 
pened, the deeply cyanotic appearance in- 
dicated that infarction of the entire organ 
would likely or had already occurred. 
Many of these animals lived. Sacrifice of 
some of these animals at appropriate time 
intervals proved to our satisfaction that 
infarction of the entire spleen had occurred 
and that splenic reconstitution began as the 
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Fic. 3. The effect of postirradiation splenectomy on the mortality of spleen-shielded mice. 


blood supply to the spleen was re-estab- 
lished. Since the partially reconstituted 
spleen had the capacity to initiate the re- 
covery process, splenic transplants thus 
appeared to be an effective means of bring- 
ing about the recovery of irradiated ani- 
mals. If the irradiated hosts could estab- 
lish a circulatory exchange with the trans- 
plant, then the procedure should increase 
survival and effect recovery of blood-form- 
ing tissue. 

Early attempts using spleens from adult 
mice for the transplants failed. This was 
assumed to be due to the fact that adult 
spleens, placed randomly in the peritoneal 
cavity, do not usually develop a vascular 
supply. Later, we discovered that if the 
capsule of the transplanted adult spleen 
was cut before it was placed in the peri- 


toneal cavity, it vascularized and signi- 
ficantly enhanced survival. The initial 
failure with mature spleens prompted a 
trial with the spleens from baby mice. 
Spleens (10 to 50 mg.) from normal baby 
mice, ranging in age from one to twelve 
days, were implanted intraperitoneally 
through a small slit in the abdominal wall 
of mice that had been exposed to 1,025 r 
total body roentgen radiation. No attempt 
was made to anchor the implant. Thirty- 
eight per cent of the irradiated hosts sur- 
vived (Table1). Even if the animals received 
the spleens as late as two days after irradia- 
tion, appreciable survival was observed (25 
per cent). 

We were able to relate the quantity of 
tissue, which the irradiated mouse received, 
to survival. For example, there was 38 per- 
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Fic. 4. The effect of postirradiation splenectomy on the reticulocyte response of mice. 


cent survival with 1o mg. of baby spleen 
but none with 5 mg. This was to be ex- 
pected since survival had been found to be 
less in animals in which a partial splenic 
infarction had been produced deliberately 
than in animals in which no splenic in- 


TABLE I[* 


THE EFFECT OF SPLEEN IMPLANTS ON THE 
SURVIVAL OF IRRADIATED MICE 


Number Spleen Implants within Survival 
of Mice 1H o7 
Used 4 Hour after Irradiation (%) 
112 None Oo 
63 4 spleens from I- to 12-day- 
old mice 38 
18 2 spleens from 4- to 5-week- 
old mice 45 
24 4 spleens from I- to 8-day- 
old mice implanted 2 days 
after irradiation of the re- 
cipient 20 


* Reproduced by permission from Science, 1951, 77}, 510-511.% 


farction had occurred. 

These observations on survival and oth- 
ers on recovery of blood-forming tissue 
were considered to be evidence of a quanti- 
tative relationship between the amount of 
tissue furnishing the necessary factor or 
factors to the irradiated animal and its 
survival or recovery from irradiation. 

One of the experiments in which baby 
spleens were transplanted yielded some 
especially interesting results. Mice were 
exposed to 1,025 r total body roentgen radi- 
ation and were each given intraperitoneally 
four baby spleens. When the animals were 
autopsied, there was no trace of the original 
transplant in 4 of 12 mice that survived the 
twenty-eight day period of observation. In 
1 of the 12 mice only one splenic transplant 
was found; in 3 of the mice, two were 
found; in 1, three of the transplanted 
spleens were found; and in 3 of the mice, 
four spleens were found. 

It may be that the transplants vascu- 
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TABLE II 


THE EFFECT OF EMBRYO SUSPENSIONS ON THE SUR- 
VIVAL OF IRRADIATED MICE 


Roentgen- 
Number 8 Embryo Sur- 
Ray 
Group of E Sus- vival 
"xposure o7 
Mice pension %) 
(r) 
Control 123 1,02 No 0.8 
Treated 123 1,025 f 


larize temporarily and are later detached 
and removed by phagocytosis, or that cells 
from the splenic transplant migrate out 
before death and absorption of the trans- 
plant occurs. Whatever the fate of the 
transplant, it effectively alters the fate of 
the animal. 

Study of the effectiveness of embryo and 
spleen preparations was stimulated when 
we observed that splenic transplants from 
baby mice increased survival and that mice 
occasionally survived a lethal exposure 
even though the transplanted tissue could 
not be found. Mouse embryos (fourteen to 
twenty day), taken by cesarean section, 
were ground in saline and administered in- 
traperitoneally to mice exposed to 1,025 r. 
Survival was found to be about 30 per cent 
(Table 11)" 

Spleens from one- to nine-day-old mice 
were mashed through a tissue press and 
suspended in buffered saline. Mice that had 
been exposed to 1,205 r and then injected 
intraperitoneally with this suspension did 
not survive. In point of fact, these mice 
died earlier than was expected from the ir- 
radiation alone. If, however, the mice were 
exposed to 800 r, an intraperitoneal injec- 
tion of this material significantly increased 
survival.!* Lesser amounts of the suspension 
were later found to reduce the toxicity of 
the preparation and decrease mortality fol- 
lowing exposure to 1,025 r. The toxicity of 
splenic suspensions is reduced if the cells 
are extracted from the spleen immediately 
after it is removed from the body of the 
donor mouse. To do this, the cells may be 
washed from the spleen by multiple injec- 
tions of saline or Locke’s solution, by gently 
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mashing the spleen in a mortar, or by push- 
ing the splenic tissue through a 2 cc. sy- 
ringe. Survival is approximately 75 per cent 
in animals exposed to goo r and then given 
an intravenous injection of splenic cells 
suspensions prepared by any of these 
methods. 

Our attention was directed to the so- 
called reticuloendothelial system as the 
richest source of the effective substance or 
substances" by the fact that survival of the 
irradiated animal is not altered by control 
transplants, suspensions, or the shielding of 
such tissues as muscle, kidney, or placenta, 
whereas it is increased by transplants or 
shielding of major blood-forming tissues 
such as liver, spleen, or leg. Bone marrow 
transplants and injections, which had been 
tried previously and reported of no value 
in dogs,**-5° were thus suggested as the next 
avenue for investigation. 

The efficacy of bone marrow in reducing 
the mortality of irradiated mice was first 
reported by Lorenz et a/.°° who found that 
75 to go per cent of mice given a single ex- 
posure to goo r survived if, after irradiation, 
they were injected intravenously with a 
suspension of homologous bone marrow. In 
addition to corroborating their findings, we 
found that the intravenous injection of 
bone marrow cells also significantly in- 
creases the survival of mice exposed to 
1,025 r. An assessment is in progress of the 
optimum and minimum number of cells 
from bone marrow, spleen, or embryo 
suspensions that will decrease mortality 
significantly. Results from preliminary 
studies are indicative that cell suspensions 
of the soft portions of the embryo are more 
effective than suspensions of spleen or bone 
marrow. Each preparation that is used for 
these studies is adjusted in such a way that 
a comparable number of cells from each 
source is administered. The variability in 
results with different numbers of cells from 
bone marrow, spleen, or embryo suggests 
that the type of cells in the injected sus- 
pension may be a determining factor. For 
example, the endosteal, reticular, and endo- 
thelial cells may be of greater importance in 
initiating recovery than erythroblasts, 
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myelocytes, and megakaryocytes. Prepara- 
tions from the various sources are being 
studied to determine actual cellular make- 
up and the proportions of the constituent 
cells. We may then be able to relate cell 
type to survival. 

Survival studies on irradiated rabbits 
that had been treated with baby mouse 
spleen transplants indicated that regenera- 
tion of the hematopoietic system of the 
rabbit was stimulated by this procedure.“ 
It has more recently been demonstrated by 
Lorenz and Congdon that the intravenous 
administration of guinea pig bone marrow?’ 
or rat bone marrow® markedly increases the 
survival of mice that have been exposed to 
lethal amounts of roentgen radiation. We 
have corroborated their findings on the 
effectiveness of rat marrow in mice.!® 

I have already stated that the fate of 
individual injected cells is not known with 
any degree of certainty. Whether suspen- 
sions of heterologous and homologous bone 
marrow or (washed) spleen cells implant in 
the body and live a “normal life span,” or 
whether these cells function only temporar- 
ily as normal cells is an open question. For 
example, we do not know whether the rat 
hematopoietic cells that are injected into an 
irradiated mouse function in phagocytosis 
and divide and multiply. These cells, by 
some mechanism, however, succeeded in al- 
tering the pathologic state of the irradiated 
animal to the extent that the animal 
recovers. 

Recovery of the blood-forming tissue 
may initiate or foster the recovery process 
in irradiated animals treated by one of the 
various techniques under discussion. We 
know that recovery of bone marrow and 
lymphatic tissue is initiated under these 
circumstances by four days after irradia- 
tion (perhaps earlier if methods of studying 
functional reconstitution of cells become 
more refined) (Fig. 5). Miller e¢ a/.*' have 
shown that the normal function of these 
tissues is essential to combat infection. By 
way of speculation, however, one might 
logically raise the question of why the over- 
whelming infection, which is described, 
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comes relatively late after lethal irradiation 
tion, while destruction of the blood-forming 
tissue is manifest soon afterward. Is the 
animal protected against bacterial invasion 
during the first week after irradiation by 
some mechanism or agent that is quite 
apart from the hematopoietic tissue? 

One must not conclude from this that be- 
cause blood-forming tissue does recover, it 
is the only one vital to survival. Such tissue 
as that in the liver may also be important. 
The development of more sensitive meth- 
ods to study the inhibition and recovery 
process of these tissues in vivo after irradia- 
tion may be quite revealing. In fact there is 
now good evidence that recovery of blood- 
forming tissue is not the sole factor essen- 
tial to recovery. The data that I mentioned 
previously support this; namely, that only 
about 30 per cent of animals survive 1,300 
r with spleen shielding and preservation of 
the entire splenic circulation, whereas 3.2 
per cent survive if the spleen is shielded and 
only part of the splenic pedicle is preserved. 
In the splenic circulation group there 
should be almost 100 per cent survival if 
recovery of blood-forming tissue were the 
only factor involved. 

Williams and his associates have re- 
ported experiments in which the entire 
body of the rat was shielded except for an 
exteriorized segment of the small intestine. 
The rate of recovery of the intestinal epi- 
thelium in this segment was not apprecia- 
bly different from that observed in control 
non-shielded animals. Their work implies 
that recovery of intestinal epithelium, or 
failure to recover from radiation injury, is 
largely, if not entirely, unrelated to the 
state of the blood-forming tissue. These 
observations emphasize the limitation of 
the “therapeutic” techniques described in 
this paper and direct our attention to other 
systems that are basic to recovery from 
radiation injury. 

The radiosensitivity of cells in various 
tissues in the body, such as the brain, thy- 
roid, and gonads, varies widely. Cells de- 
rived from a single source, such as the re- 
ticulum of the blood-forming tissue, have 
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Fic. 5. A comparison of the effects of homologous and heterologous bone marrow injections and spleen shield- 
ing on the leukocyte response of mice exposed to goo r roentgen radiation. (The data on rat marrow added 
to the figure are from paper by Congdon and Lorenz.®*) 


different radiosensitivities.© There is evi- 
dence to show that within a single cell the 
various functions and processes have dif- 
ferent radiosensitivities. For example, re- 
ticular cells are capable of phagocytosis. 
This function is extremely radioresistant, 
and, on the basis of histologic observations, 
exposures above 1,000 r do not seem to 
affect it, whereas the heteroplastic or homo- 
plastic multiplication process is inhibited 
by about 500 r. It may also be assumed 
that with increasing exposures not only are 
more and more functions of the reticulum 
eliminated, but other cells in the body are 
similarly affected. 

Prophylactic agents such as estradiol 
and cysteine combined with post-irradia- 
tion measures, such as spleen shield- 
ing, have an additive effect on survival.**? 
The findings, however, do not necessarily 


imply that the mechanism of action of both 
procedures is identical. 

Although we have tried to obtain a cell- 
free extract of spleen, embryo, or bone 
marrow that would increase the survival of 
irradiated mice, our results have been only 
negative or equivocal. Simple buffered 
saline extracts of spleen, bone marrow, or 
embryo, or homogenized preparations of 
such tissue are ineffective if the material is 
filtered so that no cells or parts of cells are 
present. 

Cole and his co-workers*’ claim to have 
prepared suspensions of mouse spleen cells 
with only the nuclei of the cells intact. Ac- 
cording to their report, the intraperitoneal 
administration of these preparations to 
roentgen irradiated mice routinely increases 
survival. If, indeed, these suspensions con- 
tain no intact cells and thus no living cells 
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in the ordinary sense, then additional proof 
for the humoral theory is at hand. The need 
for a simple and sensitive method to assay 
the activity is obvious since identification 
of the effective substance or substances in 
the whole cell or the nucleus has not been 
made. Survival following lethal exposure to 
radiation is being used as the yardstick for 
measuring the effectiveness of various cell 
suspensions or preparations free from living 
cells. This method appears to be much too 
insensitive. 

The phenomenon of hastened hemato- 
poietic recovery as well as increased sur- 
vival in animals roentgen irradiated in the 
mid-lethal or lethal range with spleen 
shielding is not confined to the mouse. 
Lead shielding of the spleen of rats, guinea 
pigs, and rabbits during mid-lethal expos- 
ures is followed by a more rapid recovery 
of the hematopoietic tissue and a reduced 
mortality. However, there is a pronounced 
difference in the species response to the 
techniques under discussion. Spleen shield- 
ing in the mouse, for example, spectacu- 
larly increases survival and markedly 
hastens the recovery of blood-forming tis- 
sue, whereas a definite but only minimal 
effect is observed in the rabbit. This may 
be due to a quantitative difference in the 
capacity of the rabbit spleen or appendix to 
produce the substance or substances neces- 
sary for the recovery process. 

There are also strain differences. Studies 
of six different strains of mice have revealed 
that spleen shielding or injection of suspen- 
sions of hematopoietic cells after total body 
roentgen irradiation effectively increases 
survival of all of the strains and hastens 
hematopoietic regeneration, and that bone 
marrow, spleen, or embryo suspensions 
from one mouse strain are effective in 
another strain. However, in one particular 
strain (CF No. 1), the LDso with spleen- 
shielding is about 1,100 r whereas in an- 
other mouse strain (Webster) it is 1,000 r. 

It is well known from Hektoen’s stud- 
ies? that total body roentgen irradiation 
inhibits antibody formation in laboratory 
animals. The capacity of rabbits exposed to 
800 r total body roentgen radiation with 
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spleen or appendix shielding to produce 
antibodies in response to an intravenously 
administered particulate antigen is re- 
tained, whereas without shielding this 
capacity is suppressed.” As a matter of 
fact, we found that the antibody response 
to an injected antigen is retained in irradi- 
ated rabbits even though the originally 
shielded spleen is removed twenty-four 
hours after the shielding-irradiation pro- 
cedure and the antigen is given forty-eight 
hours after the exposure (twenty-four 
hours after splenectomy).”! In these stud- 
ies, the antigen was administered (both in 
the experimental and control animals) 
when the cellular hematologic constituents 
of the peripheral blood were greatly re- 
duced, cell death and phagocytosis of hema- 
topoietic tissue was continuing, and there 
was no evidence of regeneration. Never- 
theless, antibody formation was initiated 
in the spleen-shielded splenectomized ani- 
mals but not in the non-spleen-shielded 
animals. Our more recent data indicate 
that the shielded spleen need only remain 
intact in the circulation of the rabbit for 
three hours after total body roentgen ir- 
radiation to restore the capacity to produce 
antibodies.” 

I shall repeat our theories on the reasons 
for the success of our techniques at this time 
so that I may discuss them more fully. 
These are: 


1. Detoxification of substances produced 
by irradiation. 
. Cellular seeding and tissue reconstitu- 
tion. 
3. Production of a humoral substance 
that initiates functional reconstitu- 
tion of cells. 


It has long been assumed that irradiation 
produces a toxin that has an inhibitory 
effect on metabolic processes within the ir- 
radiated cells. Transport of this “toxin” 
from the irradiated site to other parts of the 
body is presumed also to inhibit cellular 
processes at distant nonirradiated sites. 
Hydrogen peroxide, produced along the 
path of ionization, has been suggested as 
the noxious agent.’ It is conceivable that 
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the local and distant effect may be the re- 
sult of the action of this or some other oxi- 
dizing substance. However, if this is true, 
one must assume that the production and 
dissemination of such a substance and the 
initiation of the biologic effects occur within 
a relatively short time after the initial radi- 
ation stimulus is applied and that the 
“toxin” is then destroyed or neutralized. 
Evidence for this is briefly as follows. After 
the administration of lethal amounts of 
radiation to groups of mice with or without 
spleen shielding, the initial pathologic ef- 
fects are identical, 7.e., destruction and 
atrophy of the lymphatic tissue and bone 
marrow proceed in both experimental 
groups at the same rate and reach the same 
maximum. The observable difference in the 
two groups is that recovery of the blood- 
forming tissue begins by the fourth day in 
the spleen-shielded group and about 75 per 
cent of animals survive, whereas there is 
little or no histologic evidence of recovery 
of the blood-forming tissue in the non- 
spleen-shielded group and death is inevita- 
ble. If one removes the spleens from the 
animals in these two experimental groups 
one hour after irradiation, survival and re- 
covery of hematopoietic tissue is nil in the 
non-spleen-shielded group, whereas sur- 
vival is 75 per cent and recovery of hemato- 
poietic tissue begins at four days in the 
spleen-shielded animals. If a toxin is indeed 
responsible for the destruction and con- 
tinued inhibition of cells, it must be a 
transitory one or it would continue to act 
beyond the one hour during which the 
spleen is left intact in the circulation in the 
spleen-shielded group, and these animals 
would not be expected to recover. It seems 
unlikely but it cannot be denied, however, 
that while the spleen is in the circulation it 
may continue to neutralize the toxin and 
that after the organ is removed, its cells, 
which were disseminated throughout the 
body, carried on the detoxification process. 
This aspect will be discussed more fully. 
Another interesting observation that 
might be used as evidence against the con- 
tinuing production and dissemination of a 
toxin is that the injection of spleen cells or 
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bone marrow reverses the otherwise lethal 
effect of radiation even when either is ad- 
ministered two or three days after an ani- 
mal has been exposed to a lethal amount of 
radiation. If a specific toxin were entirely 
responsible for the destruction and con- 
tinued atrophy and inhibition of cells and 
organ systems, one might logically expect 
an increasing pathologic state. Storer and 
Lushbaugh** have suggested that the effec- 
tiveness of shielding as related to the 
capacity of the shielded tissues to forestall 
infection until the tissues of the body, and 
especially the blood-forming tissue, can re- 
generate spontaneously. This seems an un- 
tenable explanation for a number of reas- 
ons, one of which is the fact that the 
shielded spleen of the mouse can be re- 
moved an hour or less after the administra- 
tion of a uniformly lethal total body expos- 
ure and yet the animal survives. The effec- 
tiveness of heterologous cells (rat to mouse, 
guinea pig to mouse, and mouse to rabbit) 
in bringing about recovery makes Storer’s 
postulate even more untenable, unless such 
heterologous cells function in the new host 
in a manner largely comparable to normal 
homologous cells in terms of combating in- 
fection and the like. 

The theory that shielded tissue and in- 
jected hematopoietic cell suspensions may 
bring about a reversal of the lethal effects 
of radiation by seeding destroyed hemato- 
poietic tissue throughout the body is at- 
tractive but seems unlikely. The effective- 
ness of heterologous tissue makes this 
theory rather remote. We cannot overlook 
the data from histologic observation that 
indicate that hematopoietic regeneration in 
the bone marrow from reticular cells and 
osteoblasts is prominent in spleen-shielded 
mice and in mice injected with cell suspen- 
sions. If seeding via the blood stream and 
subsequent regeneration by multiplication 
of cells is a factor in the regeneration, then 
release of the inhibition of the reticular 
cells, allowing them to multiply, would 
still have to be explained. 

It appears reasonable that the end result 
of lethal irradiation represents a chain of 
events set off by the release of such an 
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agent as hydrogen peroxide, and that the 
profound effect of spleen-shielding, or in- 
jection of such materials as embryonic 
tissue, spleen, or bone marrow cells, and the 
like could best be explained by assuming 
that these cells or tissues provide one or 
more of the metabolites necessary for the 
functional reconstitution of the injured 
cells. Cole’s observations®:? and the effec- 
tiveness of heterologous tissue materially 
strengthen this hypothesis. 

In closing, I should like to summarize 
our reasons for accepting the humoral 
theory. as the explanation for the increased 
survival that we have found in our studies 
on the modification of radiation injury. 
Whole body exposure to ionizing radiations 
in the lethal or mid-lethal range produces 
widespread destruction of certain tissues in 
the body such as blood-forming tissue, the 
gastrointestinal tract, and the gonads. 
Death may be related to injury of one or 
more tissues and organ systems, but the 
destruction and delayed recovery of blood- 
forming tissue is considered to be one of the 
more critical. A number of prophylactic 
measures such as the injection of cysteine 
and glutathione just prior to irradiation 
will reduce mortality. These materials have 
no beneficial effect if given afterward. 
Measures that in effect are instituted after 
lethal irradiation, e.g., spleen shielding or 
the injection of spleen cells, suspensions of 
spleen or embryo cells, and bone marrow, 
increase survival and hasten recovery of 
blood-forming tissue. The mechanism of 
this striking effect is unknown. The possi- 
bilities considered are (1) detoxification of 
some radiation-produced toxin; (2) seeding 
of the animal with injected cells that multi- 
ply and repopulate tissue such as the bone 
marrow; and (3) production of a humoral 
substance or substances by the shielded or 
injected cells that brings about functional 
reconstitution of the inhibited cells and 
initiates regrowth of vital tissues. On the 
basis of a number of observations, including 
the pattern of histologic recovery in spleen- 
shielded animals, and the fact that heterol- 
ogous tissue (i.e., rat to mouse) effectively 
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enhances the survival of irradiated mice, 
the humoral theory seems the most reason- 


able. 


950 East soth St. 
Chicago 37, Illinois 
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THE ROENTGEN ASPECTS OF FIVE HUNDRED CASES 
OF PULMONARY COCCIDIOIDOMYCOSIS 


By J. W. BIRSNER, M.D.* 


BAKERSFIELD, CALIFORNIA 


Bi pee series of 500 cases of coccidioido- 
mycosis has been reviewed primarily 
from a radiologist’s standpoint. However, 
a realization of the protean manifestations 
of the clinical course and complications of 
the disease is the responsibility of every 
physician, since coccidioidomycosis has 
been identified in regions far removed from 
the endemic areas. 

I have estimated that there are 25,000 to 
35,000 new cases of coccidioidomycosis 
yearly. The sources of these cases are as 
follows: (1) expanding population by mi- 
gration into endemic areas; (2) migratory 
workers; (3) heavy passenger and truck 
traffic through the endemic areas; (4) con- 
stant turnover of troops in desert training 
camps and reactivation of centers such as 
Camp Roberts, California. A constant 
stream of new cases is thus being distrib- 
uted all over the country out of propor- 
tion to physician awareness. In turn, with- 
out a vacational and residential history, 
the lesions frequently create a source of 
vexation to radiologists. 

Since the disease results from contact 
with dust in over 99 per cent of the cases, 
the geographical location of the endemic 
areas is of importance. Southern and cen- 
tral Arizona and southern New Mexico 
have been reported as endemic areas, but 
the San Joaquin Valley in southern Cali- 
fornia has the dubious distinction of being 
the area of highest incidence of the disease. 
The valley covers 18,000 square miles, is 
450 miles long and is the path of entry from 
Midwestern States into California. It is 
rich in agriculture and petroleum and is the 
inland route linking San Francisco and Los 
Angeles. 

Coccidioidomycosis, as Mackler® points 
out, certainly lacks a predictable natural 
history. Here is a disease which carrries a 


morbidity and mortality in both the pul- 
monary and disseminated phases; a disease 
which, for all practical purposes, cannot be 
controlled; a disease for which there is no 
known definitive treatment. 

Clinically, coccidioidomycosis may be 
classified in three major categories: (1) 
Asymptomatic primary infection, usually 
without associated roentgen findings or pul- 
monary complications. (2) Symptomatic pri- 
mary infection: This may simulate a mild 
upper respiratory infection or may be a 
more severe form of the disease with defi- 
nite infiltration into the lung parenchyma 
and is usually accompanied by moderate 
hilar adenopathy. The residual pulmonary 
complications are statistically significant 
in this category. (3) Dissemination: Here 
the pulmonary roentgen findings vary from 
a miliary involvement to a complete ab- 
sence of chest pathology at the time of dis- 
semination. Frequently there is extreme 
hilar adenopathy with some form of re- 
sidual fibrosis present. 

Despite the fact that there are approxi- 
mately three hundred publications con- 
cerning all phases of coccidioidomycosis, 
well summarized by Schwarz and Muth,° 
there are still many unanswered problems. 
National appreciation of the disease has 
been stimulated in direct proportion to the 
number of physicians who have migrated or 
been transferred into endemic areas, fre- 
quently into military establishments. 
Roentgen analyses of coccidioidomycosis 
appeared in the literature with increasing 
frequency between 1941 and 1948. Since 
the end of World War II, a number of 
papers from various Veterans Hospitals 
have focused attention on the residual com- 
plications of pulmonary coccidioidomyco- 
sis. 

Jamison‘ (96 cases, Army Air Base) gave 


* Radiologist, San Joaquin Hospital and Attending Radiologist, Kern General Hospital. 
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an excellent classification of his cases as 
follows: nodular parenchymal lesions, cav- 
ities, persistent pneumonitis, adenopathy, 
effusion, and dissemination. Willett and 
Weiss"* (100 cases, Army) emphasized a 
new endemic area near Banning, California. 
Other authors presenting publications of 
merit based on army material are: Smith, 
Beard and Saito,!° (274 cases), Colburn? 
(75 cases), Sweigert" (77 cases, southern 
Arizona) and Rakofsky and Knicker- 
bocker® (60 cases, southern California and 
Arizona). The conclusions reached in these 
publications were essentially identical. 
Winn and Johnson’s'* analysis (40 cases) 
was derived from civilian material, as was 
the work of Carter! (92 cases); little has 
been added to the roentgen analysis of 
coccidioidomycosis since the work of Car- 
ter. 

The material analyzed in this paper is 
from a civilian endemic area for coccidi- 
oidomycosis. Approximately 3,000 cases of 
suspected pulmonary coccidioidomycosis 
were carefully inspected. Because the area 
was an endemic one, unusually strict cri- 
teria were necessary. No case was included 
unless the diagnosis was confirmed by com- 
plement fixation test and/or microscopic 
presence of spherules (sputum culture, ani- 
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mal inoculation, operated or autopsy mate- 
rial). Therefore, it is obvious that the mate- 
rial presented here, with the strict criteria 
for positive diagnosis, involved, as a rule, 
only the acutely ill patient or one in which 
a differential diagnosis such as tuberculosis, 
Hodgkin’s disease, carcinoma, lymphosar- 
coma, Boeck’s sarcoid, etc., made comple- 
ment fixation test and other laboratory pro- 
cedures necessary. 

To facilitate analysis, the 500 cases have 
been divided into three groups: Pediatric 
(Table 1), Intermediate (Table m1), and 
Geriatric (Table v1). Each group has been 
discussed separately. 


PEDIATRIC GROUP 


An extensive search of the literature re- 
vealed that a roentgen analysis of pulmo- 
nary coccidioidomycosis in children has not 
been previously reported. One hundred and 
twenty-four cases from three weeks to thir- 
teen years of age are summarized in some 
detail in Table 1. In this group there were 
26 cases of dissemination but only 7 deaths 
occurred. Thus, in this age group, the en- 
tity is evidently a benign condition in white 
patients and is relatively benign in non- 
white. There were 5 cases of cavitation 
which ultimately resolved. Figures 1 to 7 


TABLE I 


PEDIATRIC GROUP (O-I3 YEARS) 


Female—(60) 


Male—(64) 
- — Total— 
White Colored Mexican Other White Colored Mexican Other (124) 
(27) (15) (9) (2) (32 (13) (13) (2) 
Complications 
Fibrosis ° I I 2 
Coccidioma I ° I ° ° 2 
Dissemination: bone ° II 2 I I 3 3 ° 21 
other 2 re) I ° I I ° ° 5 
Pleural effusion 2 I ° ° 3 ° 1 I 8 
Bronchiectasis ° ° I ° ° I 
Cavitation 2 fe) I ° I ° I ° 5 
Confirmation 
Skin test positive 22 " 5 I 22 9 9 I 76 
Complement fixation positive 25 9 5 fr) 16 II 9 I 76 
Smear and/or culture positive I 9 I I 2 4 3 ) 21 
Spinal fluid positive I ° ° ° ° ° I 
Guinea pig positive 2 2 ° I ° 5 
Erythema nodosum and/or multi- 
forme 20 ° 3 I 18 I 4 I 48 
Marked hilar adenopathy 17 4 I I 8 3 4 ° 38 
Tuberculosis and coccidioidomycosis 0 2 I ° fe) 2 3 ° x 
Deaths 2 2 I ) I 1 ° ° 7 


558 J. W. Birsner 


OcToBER, 1954 


TABLE II 


COEXISTING PULMONARY COCCIDIOIDOMYCOSIS AND TUBERCULOSIS 


(Pediatric Group) 


Coccidioides 
Diagnosis 
Confirmed by 


Tuberculosis 
Diagnosis 


Confirmed by 


Postulated Pathogenesis 


I 7mo. M_ Col. Serology pos.; skin a.f.b. from guinea pig Simultaneous infection with Mycobacterium tuber- 
test pos. culosis and Coccidioides immitis 
2 2yr M Mex. Serology pos.; skin Skin test pos.; gastric Separate areas of pulmonary tissue involvement at 
TLR. test pos. lavage and g.p. pos. different dates 
3 2 M_ Col. Serology pos.; skin Skin test pos.; gastric Tuberculous cavitation in an area of coccidioidal 
. test pos. lavage and g.p. pos. granuloma 
4 5 F Mex. Serology pos.; skin Skin test pos.; gastric Tuberculous cavitation in an area of coccidioidal 
test pos. lavage and g.p. pos. granuloma 
5 6 F Mex. Serology pos.; skin Skin test pos.; gastric Simultaneous infection with Mycobacterium tu- 
V.G. test pos. lavage pos. berculosis and Coccidioides immitis 
6. 9 F Col. Serology pos.; skin Skin test pos.; gastric Separate areas of pulmonary tissue involvement at 
B.D. test pos. culture pos. TB ade- _—_ different dates 
nitis 
7 13 F Col. Skin test pos.; ser- Skin test pos.; gastric Separate areas of pulmonary tissue involvement at 
O.R. ology pos. lavage and g.p. pos. different dates 
8 13 F Mex. Skintest pos. C.im- Smear and culture pos. Simultaneous infection with Mycobacterium tuber- 
M.C, mitis in smear culosis and Coccidioides immitis 


and culture ery- 
thema nodosum 


illustrate various roentgen manifestations 
of the disease. 

Table 11 presents the first analysis of co- 
existing pulmonary coccidioidomycosis and 
tuberculosis in this age group. All 8 cases 
were postulated roentgenographically prior 
to clinical confirmation on the basis of 
their failure to clear rapidly and the ex- 
treme hilar adenopathy out of proportion 
to that normally seen in pulmonary co- 
cidioidomycosis. The concomitancy of the 
two diseases apparently fails to affect the 
morbidity or mortality of either coccidi- 
oidomycosis or tuberculosis. 

Various authors have agreed that ery- 
thema nodosum occurs twice as often in 
women as in men, although coccidioidomy- 
cosis is observed four times as frequently in 
men as in women. Apparently this concept 
does not apply to the Pediatric Group, as 
there was no sex predilection to erythema 
nodosum or to the disease itself. 

A positive skin test is of little significance 
in an acute illness. If the skin test is posi- 
tive, it may be due to previous infection; if 
it is negative, the test may have been initi- 
ated too early. It is frequently negative in 
all dilutions if dissemination has occurred. 
The skin test is significant if it is first nega- 


tive and two to three weeks later becomes 
positive. 

Do the above tables and roentgenograms 
represent the typical coccidioidomycotic 
picture? No, a skin test survey on several 
thousand children indicated that over 50 
per cent had contracted the disease, in most 
instances with such minimal symptoms 
that their parents were not aware of it. 

Some points of interest are: (a) Calcifi- 
cation occurs in approximately 80 per cent 
of the cases and has been noted within 
three weeks after the initial infection. (b) 
There was a dearth of cavity formation in 
acute infections; no case of residual cavity 
formation was noted. (c) The concept that 
this disease is most probably tracheo- 
bronchial as well as parenchymal is post- 
ulated on the basis of endoscopic examina- 
tions in the acute phase of coccidioidomy- 
cosis in the adult. 


INTERMEDIATE GROUP 


Three hundred and fifty-two cases, cov- 
ering ages fourteen through sixty, are tab- 
ulated in Table 111. Sixteen cases of coexist- 
ing pulmonary coccidioidomycosis and 
tuberculosis in adults are presented in de- 
tail in Table rv. 
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III 
INTERMEDIATE GROUP (14-60 YEARS) 
Male—(216) Female—(1 36) 
— Total— 
White Colored Mexican Other White Colored Mexican Other (352) 
(129) (47) (24) (16) (98) (27) (11) (0) 
Complications 
Fibrosis 6 ° 2 ° 4 ° ° ° 12 
Coccidioma 6 I ° ° 2 ° ° ° 9 
Dissemination: bone 4 5 I 3 3 5 ° ° 21 
other 4 15 2 y 8 8 2 ° 46 
Pleural effusion 18 7 6 a 3 I 2 fe) 39 
Bronchiectasis 3 ° I ° 3 ° ° ° 7 
Cavitation 28 4 3 19 54 
Confirmation 
Skin test positive 58 23 15 7 59 12 6 fe) 180 
Complement fixation test positive 104 39 20 13 70 22 7 fe) 275 
Smear and/or culture positive 12 6 ° 5 7 4 ° ° 34 
Spinal fluid positive 5 2 I 2 fe) 2 fo) 6) 12 
Guinea pig positive 9 3 I 2 I ° ° ° 16 
Sputum positive 8 5 I I 3 fe) I ° 19 
Erythema nodosum and/or multi- 
forme 19 4 4 ° 39 2 4 ° 2 
Marked hilar adenopathy 39 9 4 3 23 3 ° ° 81 
Tuberculosis and coccidioidomycosis 5 2 ) I é 2 ° ° 16 
Deaths 6 14 2 6 3 II 2 ° 44 


Coccidioidomycosis is tracheobronchial 
as well as parenchymal. Endoscopic exam- 
inations, as reported by Cotton and Birs- 
ner,® revealed coccidioidal infection to be 
primarily bronchial in its initiation. The se- 
quence of events would seem to be hyper- 
emia and reddening throughout the bronchi 
adjacent to the pulmonary infiltration; this 


Fic. 1. Hilar adenopathy and pulmonary infiltration. 


progresses to a submucosal type of infiltra- 
tion with edema. The infection may go to 
this phase and then start clearing. In other 
cases, areas of ulceration may be found; the 
ulcerations appear to be widespread, and 


Fic. 2. Acute miliary spread in three week 
old white female infant; death in six weeks. 
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COEXISTING PULMONARY COCCIDIOIDOMYCOSIS AND TUBERCULOSIS 
(Intermediate Group) 


Coccidioides 


Tuberculosis 


Case Age Sex Race Diagnosis Diagnosis Postulated Pathogenesis 
Confirmed by Confirmed by 
I 22 F W Skin test pos.; serology Gastric lavage pos. Coccidioidal cavitation or infection in an area 
A.J pos. of dormant tuberculosis 
2 24 F W Skin test pos.; serology Sputum pos. Simultaneous infection with Mycobacterium 
D.R. pos. tuberculosis and Coccidioides immitis 
3 25 M W _ Serology pos. Sputum pos. Simultaneous infection with Mycobacterium 
F.C tuberculosis and Coccidioides immitis 
4 29 M Mex. Sputum pos. Clinical and roentgen Separate areas of pulmonary tissue involve- 
E.C proof of TB prior to ment at different dates 
cocc. in contralateral 
lung 
5 31 M W Skin test pos.; serology Sputum pos. Separate areas of pulmonary tissue involve- 
J.M. pos.; sputum pos. ment at different dates 
6 32 Fk W Serology pos.; sputum Sputum pos. Coccidioidal cavity with secondary infection 
F.T. pos. by Mycobacterium tuberculosis 
7 34 M W Spherules in surg. Sputum pos. Coccidioidal cavity with secondary infection 
TA, specimen; cult. and by Mycobacterium tuberculosis 
specimen pos. fungus 
8 35 F W _ Skin test pos.; sputum Surgical specimen pos.; Coccidioidal cavity with secondary infection 
G.J. pos.; surgical speci- guinea pig pos. by Mycobacterium tuberculosis 
men pos, 
9 37 M_ Mex. Skin test pos.; serology Skin test pos.; smear Simultaneous infection with Mycobacterium 
J.M. pos. and culture pos, tuberculosis and Coccidioides immitis 
10 38 F W _ Skin test pos.; serology Sputum pos.; cervical Coccidioidal cavity with secondary infection 
B.C, pos. gland biopsy pos. by Mycobacterium tuberculosis 
II 43 M W Skin test pos.; cult. Skin test pos.; gastric Simultaneous infection with Mycobacterium 
D.V. from bronchus pos. lavage pos. tuberculosis and Coccidioides immitis 
g-P. pos. 
12 45 F W _ Skin test pos.; spher- Skin test pos.; surgical Tuberculous cavitation in an area of cocci- 
LU, ules in surgical spec. spec. pos. dioidal granuloma 
13 45 M Fil. Skin test pos.; serology Skin test pos.; sputum Simultaneous infection with Mycobacterium 
M.R pos. pos. tuberculosis and Coccidioides immitis 
14 50 M W ~~ Sputum pos.,confirmed Sputum pos.,confirmed Simultaneous infection with Mycobacterium 
R.B by g.p. by g.p. tuberculosis and Coccidioides immitis 
1S 50 F W _ Skin test pos.; serology Skin test pos.; sputum Coccidioidal cavitation or infection in an area 
M.H S. pos.; micro. pos. of dormant tuberculosis 
16 62 F W Surgical spec. pos. Pos. sputum TB empy- Coccidioidal cavitation or infection in an area 
E.G. ema of dormant tuberculosis 


pinpoint ulcerations may occur. In a very 
few instances, granulation tissue may be 
seen. This clears rapidly with the subsiding 
acute infection. 

The complications of pulmonary coc- 
cidioidomycosis are: (1) fibrosis of varying 
degrees of parenchymal infiltration; (2) 
coccidioma; (3) dissemination; (4) pleural 
effusion; (5) bronchiectasis; (6) cavitation. 

It is almost impossible to establish the 
coccidioidal origin of fibrosis, coccidioma or 
bronchiectasis unless adequate laboratory 
data were obtained during the sympto- 
matic period of the disease. I cannot help 
but feel that this accounts for the fact that 
in Table 111 we were able to prove beyond a 
doubt only 12 instances of residual fibrosis, 
g cases of coccidioma, and bronchiectasis a 


total of 7 times. Actually, in this area of the 
San Joaquin Valley, it is unusual to see 
a completely normal roentgenogram of the 
chest in an adult. 

Figures 8 to 21 illustrate the complexity 
of the disease and the protean manifesta- 
tions. Figures 22 to 26 are roentgenograms 
of local physicians who contracted the dis- 
ease from six weeks to seventeen years after 
migrating to this endemic area. 

The complications that occurred follow- 
ing erythema nodosum were thought to be of 
sufficient interest to present in tabular 
form. Table v is presented to illustrate the 
fallacy of the prevalent idea that no serious 
complications will ensue if the patient is 
fortunate enough to have “the bumps” 
along with his “‘valley fever.” 
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Fic. 3. Marked effusion, left hemithorax. 


Schwarz and Muth! stated in their re- 
view that only 2 cases of erythema no- 
dosum have been previously reported in 
colored patients; on examination of Tables 
1 and 11 it will be noted that the existence 
of erythema nodosum was established in 7 
colored patients. 


Fic. 4. Coccidioma, left costophrenic angle. 


Fic. 5. Coexisting disseminated coccidioidomycosis 
and tuberculosis. Note osteolytic lesion in the 
right ninth rib. 


CASE REPORTS 


Case1. A.F., white female, aged thirty-three, 
a Public Health nurse, had a primary infection 
in 1947 associated with fever, cough, malaise 


Fic. 6. Residual hilar adenopathy three months after 
original infiltrative process, 
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TABLE V 
ERYTHEMA NODOSUM FOLLOWED BY COMPLICATIONS 
Case Age Sex Race Complication 
I 
K.S. 16 F Ww Coccidioidal cavity right chest 
9 
E.M. 27 F W Coccidioidal cavity left chest 
3 28 KF W Coccidioidal cavity right upper lobe 
W.J 
42 F W Coccidioidal cavity left upper lobe 
M.A 
ERYTHEMA NODOSUM FOLLOWED BY DISSEMINATION 
I 
B.V. 20 F Mex. Died of coccidioidal meningitis 
2 
S.A. 31 M Col. Coccidioidal skin lesions proved by biopsy and culture 
3 
E.L 31 M Col. Granulomatous skin lesions, lymphadenopathy and subcu- 
taneous nodules. Died 6 weeks after onset, steadily retro- 
gressive course 
4 
M.G. 45 F Ww Coccidioidal skin lesions, proved by biopsy 


and infiltration in the right mid-lung field. 
Diagnosis of coccidioidomycosis was made by 
skin test and complement fixation test. The 
patient remained asymptomatic after the pri- 


Fic. 7. Wedge-shaped density, left third anterior 
interspace; primary symptomatic coccidioido- 
mycosis. 


mary infection had subsided. Serial films from 
1950 to 1952 revealed a coccidioma which cavi- 
tated, refilled and recavitated; then the cavity 
underwent expansion (Fig. 28 to 34). The com- 
plement fixation test remained negative during 
all phases of this process. The changes noted 


Fic. 8. Statistically frequent; note hilar adenopathy 
and infiltration in dorsal division of lower lobe. 
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Fic. 9. Bilateral hilar adenopathy with infiltration 
into left second anterior interspace. 


Fic. 10. Hilar adenopathy 


Fic. 11. Residual fibrosis and bronchiectasis. 


Fic. 12. Multiple coccidioma. 
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Fic. 13. Coccidioidal cavitation, associated fibrosis 
and bronchiectasis. 


Fic. 15. Large cavity with fluid level; pneumoperi- 
toneum unsuccessful; later, surgery. 


Fic. 14. Thin-walled cavity left second anterior inter- 
space; most frequently recognized residual coc- 
cidioidal cavity. 


Fic. 16. Residual secondarily infected 
cavity with fluid level. 
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Fic. 19. Coexisting pulmonary coccidioido- 
mycosis and tuberculosis. 


Fic. 17. Large secondarily infected cavity. 


Fic. 20. Associated carcinoma and coccidioidal 
cavity, confirmed by pneumonectomy. 


Fic. 18. Miliary spread. 
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Fic. 22. Effusion. Local physician in endemic 
area fifteen months. 
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Fic. 23. Bilateral infiltration. Local physician 
in endemic area seven years. 


Fic. 24. Hilar adenopathy and infiltration. Local 
physician in endemic area seventeen years. 
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Fic. 27. Primary carcinoma of lung. Misdiagnosed 
by author as “‘shelling-out coccidioma” (note re- 
semblance). 


Fic. 25. Right upper lobe involvement. Local 
physician in endemic area five months. 


Fic. 28. Case 1. A. F. Coccidioma, 
right mid-lung field. 


Fic. 26. Hilar adenopathy with infiltration. Local 
physician in endemic area six weeks. 
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recavitated. 


Fic. 30. Case 1. A.F. Coccidioma refilled. 


4 
Fic. 29. Case 1. A.F. Coccidioma cavitated. ay a aoe 
Fic. 31. Case 1. A.F. Coccidioma 
7 
4 
: 
Fic. 32 
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Fic. 35. Case 2. P.P. Infiltrative 
process right middle lobe. 


Fic. 33 


Fic. 36. Case 2. P.P. Lateral view of chest to demon- 
strate location of process. 


Fic. 34 


Fic. 32, 33 and 34. Case 1. A.F. 
Cavity enlarging. 
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Fic. 37. Case 2. P.P. Bronchogram demon- 


strates residual fibrosis. 


in the roentgenograms were attributed to sec- 
ondary infection of the cavity with subsequent 
bronchial obstruction. The cavity was removed 
surgically and the diagnosis was further con- 
firmed by the presence of spherules in the surgi- 
cal specimen. 


Case 2. P.P., male Mexican, aged thirty- 
three, an agricultural worker, had an acute 
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primary infection with fever, cough, pain in the olc 
chest, and an infiltrative process involving the nu 
middle lobe of the right lung with bilateral of 
hilar adenopathy. The roentgen diagnosis of ‘ 
coccidioidomycosis was confirmed by skin test g | 
and complement fixation test. Figures 35 and - 
36 show residual inflammatory process; Figure les 
37 demonstrates residual fibrosis in the middle to 
lobe of the right lung twelve weeks after onset cH 
of the disease. ay 

Ww 

GERIATRIC GROUP 

The pertinent observations in patients ti 
over sixty years of age are presented in T 
Table v1. Although the number is small, gi 
the conclusions reached here would cer- a 
tainly indicate that an analysis of a larger ge 


series is warranted. tc 

It is rather difficult to account for the 
high morbidity and mortality encountered 
in this group, but a low index of suspicion 


may be a contributing factor. However, the d 
benignity of coccidioidomycosis loses con- St 
siderable stature with 10 cases of dissemi- c 
nation and 6 deaths in a series of only 24 a 
cases. 


The problem of differentiating the com- c 
plications of coccidioidomycosis from bron- 0 
chogenic carcinoma cannot be overempha- S 
sized. Figure 27 is that of a sixty-two year t 


VI 

GERIATRIC GROUP (OVER 60 YEARS) 

Male—(12) Female—(12) 

White Colored Mexican Other White Colored Mexican Other (24) 

(6) (4) (2) (0) (8) (3) (0) (1) 
Complications 

Fibrosis I ° ° ° I 2 
Coccidioma ° ° ° ° 
Dissemination: bone ° ° I fe) I I ° I 4 
other 4 2 re) fe) fe) fe) fe) 6 
Pleural effusion I I ° ° ° ° ° ° 2 
Bronchiectasis ° ° ° ° 
Cavitation 2 ° ° 2 
Confirmation 
Skin test positive 3 2 I — 9 
Complement fixation positive 4 I I ° 6 2 fe) ° 14 
Smear and/or culture positive I I ) ° I I ) I 5 
Sputum positive I ° ° ° ° I 
Erythema nodosum and/or multi- 
forme ° ° 2 ° 2 
Marked hilar adenopathy ° 2 ° 2 
Tuberculosis and coccidioidomycosis ° I ° ° I 
Deaths 3 I I I ° 6 
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old white male who had been confined to a 
nursing home for eighteen months because 
of senile changes. At the time of this roent- 
genogram, neurological signs and symp- 
toms pointed to a space-consuming cranial 
lesion. The chest roentgenogram was made 
to rule out primary bronchogenic car- 
cinoma of the lung. Because of the typical 
appearance of the hollowed-out coccidioma 
with the minimal hilar adenopathy, I felt 
certain that this was one of the complica- 
tions of pulmonary coccidioidomycosis. 
The pathologist’ s report on the neurosur- 
gical specimen inferred the tumor was met- 
astatic and was probably that of broncho- 
genic carcinoma; this was verified at au- 


topsy. 
DISCUSSION 


Certain problems which exist in an en- 
demic area for coccidioidomycosis are 
sources of considerable concern to the 
clinician and to the radiologist. Misdi- 
agnosis is not uncommon. Patients suffer- 
ing from coccidioidomycosis have been 
confined to tuberculosis sanatoriums while 
others who had active tuberculosis were ob- 
served for coccidioidomycosis, allowing the 
tuberculosis to become far advanced. 

Other pitfalls are: (1) primary sympto- 
matic coccidioidomycosis masking the exist- 
ence of coexisting conditions such as 
tuberculosis, the lymphoma group, sub- 
acute bacterial endocarditis and other 


mycotic diseases; (2) the large number of 


effusions considered to be of coccidioidal or- 
igin without adequate diagnosis or follow- 
up. 

The pulmonary complications that are 
problems in diagnosis are the persistence of 
hilar shadow enlargement and the coccidio- 
ma. Over g0 per cent of coccidiomas are 
located more than 5 cm. from the hilar area 
and their average diameter is 1.3 cm. The 
largest coccidioma in this series measured 6 
cm. in diameter (Fig. 21) and its coccidi- 
oidal origin was established by microscopic 
examination of the surgical specimen. 

Bronchogenic carcinoma is frequently 
extremely difficult to diagnose in this geo- 
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graphic area because of the large number of 
suspected coccidiomas, the secondarily in- 
fected cavities, and the unilateral hilar en- 
largement. One cannot utilize often enough 
Rigler’s’ criteria of the significance of uni- 
laterial hilar shadow enlargement in the 
early diagnosis of carcinoma of the lung. 

The low incidence of cavities and coc- 
cidiomas positively diagnosed in this series 
is undoubtedly due to the fact that two- 
thirds of all coccidioidal cavities and most 
coccidiomas will give negative serological 
tests; therefore, absolute confirmation in 
most cases will be established following 
surgery or at autopsy. The thin-walled cav- 
ity with a minimal zone of reaction is the 
most easily recognizable of the complica- 
tions of this disease and has been estab- 
lished in the literature as representing the 
highest incidence of cavity formation. In 
this series, however, the secondarily in- 
fected cavity with a zone of reaction ad- 
jacent to the cavity was the more predom- 
inant type of cavity residual. 

In this study, miliary spread throughout 
both lung fields had a high incidence of 
dissemination. In the majority of cases the 
dissemination occurred while the miliary 
process could still be identified roentgeno- 
graphically. In 3 instances the miliary 
spread completely cleared two to three 
months before the patients were readmitted 
to the hospital with signs and symptoms of 
coccidioidal meningitis. It is not unusual to 
see patients with coccidioidal meningitis 
whose chest roentgenograms are normal ex- 
cept for hilar enlargement. No case of men- 
ingitis was noted where there was residual 
cavitation. 

In all of our cases of dissemination, the 
process occurred within nine months after 
the initial symptoms, the average being 
three to five months. Except for the rela- 
tion between miliary spread and dissemina- 
tion, the degree of pulmonary involvement 
and the incidence of pulmonary complica- 
tions apparently have no correlation with 
dissemination predictions. 

Tables 11 and Iv were limited strictly to 
coexisting pulmonary coccidioidomycosis 
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and tuberculosis. The unaccountable racial 
differences that exist in Table 1 as com- 
pared to Table 1v were of considerable sur- 
prise. No explanation can be given as to 
why the coexisting diseases were limited en- 
tirely to nonwhite patients in the Pediatric 
Group and primarily to white patients in 
the Intermediate Group. A review of the 
literature revealed only 6 isolated case re- 
ports (all adult males) of coexisting pul- 
monary coccidioidomycosis and tuberculo- 
sis. 

Several of the cases presented in this 
series: were examples of coccidioidomycosis 
during pregnancy and some of the recorded 
deaths were maternal deaths. Reference is 
made to the work of Smale and Birsner® 
and Vaughan and Ramirez,’ which should 
encourage further study. 

Complement fixation results furnished 
by Dr. C. E. Smith have been invaluable to 
physicians in this area and have been in- 
strumental in making this study possible. 
A great deal of our current and future 
knowledge will be based on his work and the 
availability of his complement fixation test. 

Since there is no known treatment for 
primary coccidioidomycosis, during the 
acute phase of the disease a course of anti- 
biotic therapy is recommended for two rea- 
sons: (1) because of the length of time _nec- 
essary to establish the diagnosis; and (2) 
the possibility of invasion of the tracheo- 
bronchial lining by pathogens already pres- 
ent. In the treatment of residual pulmo- 
nary complications, if the pathological de- 
fect is such that thoracic surgery is war- 
ranted, the etiological agent, Coccidioides 
immitis, should not be a deterrent factor. 
When pleural effusion occurs, thoracentesis 
is indicated and should be repeated if neces- 
sary to prevent a resultant nonexpansile 
lung or lobe of the lung. 

Some misconceptions will be avoided and 
increased information gathered when the 
complement fixation test can be performed 
quickly on a local level. This test has re- 
cently been released to Kern General Hos- 
pital and undoubtedly will soon be avail- 
able locally to all physicians. The unavoid- 
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able ten to fourteen day delay in securing 
the reports will be eliminated and speci- 
mens will no longer be “ruined in transit.” 
Furthermore, local test availability will re- 
move the temptation of substituting fan- 
tasy for fact on the data sheet accompany- 
ing the serological specimen. 

Even the most classic case of coccidi- 
oidomycosis warrants confirmation since 
there is no way to prognosticate which pa- 
tients will develop pulmonary complica- 
tions or dissemination. Confidence in clin- 
ical judgment and failure to confirm will 
also hamper the search for coexisting dis- 
ease which most certainly should be initi- 
ated after six to eight weeks if the patient is 
not responding clinically with concomitant 
resolving roentgen changes. 

The responsibility of accurately diagnos- 
ing this disease certainly lies within the 
province of the medical profession. How- 
ever, industry, labor unions and chambers 
of commerce should be more aware of the 
problem and cooperate to control dust 
hazards and to establish funds for research. 
They should have a program of accurate, 
factual orientation for newcomers into en- 
demic areas where there is unquestioned 
exposure to the disease with its numerous 
complications. If new arrivals in the en- 
demic area were urged to have a base line 
skin test and chest roentgenogram and 
rechecks at yearly intervals, the problem of 
identifying certain residual lesions as coc- 
cidioidomycosis would certainly be simpli- 
fied and bronchogenic carcinoma would be 
more easily diagnosed. 

Personnel in the endemic areas are un- 
dergoing an occupational hazard. Yet 
there has apparently been a neglect and 
hesitancy to identify this disease as one 
warranting industrial compensation. Since 
so many workers are brought to these areas, 
there should be some clear-cut criteria for 
compensation if the disease is contracted. 

A national headquarters where all cases 
of proved coccidioidomycosis could be 
listed with tabulation of their clinical his- 
tories and pathological material would, 
over a period of years, certainly bring re- 
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sults through further research into all 
phases of this disease. 


SUMMARY 


A series of five hundred cases of pul- 
monary coccidioidomycosis in a civilian 
area were reviewed. Strict criteria for di- 
agnosis were observed. 

The cases were divided into Pediatric, 
Intermediate and Geriatric Groups, cover- 
ing an age range from three weeks to 
seventy-seven years. 

Twenty-four cases of coexisting pulmo- 
nary coccidioidomycosis and tuberculosis 
have been presented and a postulated path- 
ogenesis is offered. 

Eight instances of erythema nodosum 
followed by complications and/or dissem- 
ination have been listed. 

The following points were stressed: 


1. Tracheobronchial findings in primary 
symptomatic pulmonary coccidioidomy- 
cosis. 

2. Misdiagnosis, both in the primary 
symptomatic phase of the disease and in its 
protean manifestations. 

3. The masking of coexisting diseases by 
primary symptomatic coccidioidomycosis. 

4. The difficulty in differentiating the 
complications of coccidioidomycosis from 
bronchogenic carcinoma. 

5. The need for positive confirmation in 
all cases of suspected coccidioidomycosis 
and the corollary that any case of erythema 
nodosum with or without associated pul- 
monary hillar adenopathy should be 
checked for possible coccidioidal origin. 

6. Coccidioidomycosis as an occupa- 
tional hazard in an endemic area. 

San Joaquin Hospital 


2628 Eye Street 
Bakersfield, Calif. 
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RENAL ARTERIOGRAPHY* 


By ARTHUR T. EVANS, M.D., F.A.C.S. 
Department of Urology, College of Medicine, University of Cincinnati and Christ Hospital 
CINCINNATI, OHIO 


HE visualization of arterial systems 

has become well accepted as a safe yet 
valuable procedure for diagnosis and prog- 
nosis, and as an indicator of proper therapy 
in a number of fields of medicine. Visualiza- 
tion of the abdominal aorta and _ its 
branches by translumbar puncture has only 
recently become fully appreciated. Dos 
Santos,® a Portuguese urologist, first uti- 
lized the technique in 1929. Nelson™ and 
Doss’ independently but simultaneously 
reported their experience with the pro- 
cedure in 1942. Our interest was aroused in 
the procedure we prefer to call ‘“‘trans- 
lumbar arteriography” in 1949, and since 
that time we have utilized the procedure 
extensively in evaluating urologic patients. 
On a number of occasions, in these patients, 
we have accidentally discovered extrarenal 
lesions of the vascular system; further, we 
have utilized the technique to demonstrate 
suspected aortic and iliac artery lesions. 


TECHNIQUE 


This simple, safe technique was developed on 
the following principles: (1) Maximum con- 
centration of contrast medium is the desired 
effect in the particular area of the arterial 
system to be studied. Therefore, rapidity of in- 
jection and not quantity of injected medium is 
the important factor, when combined with 
proper time of roentgen-ray exposure. (2) 
Simple, error-free, easily obtainable, inex- 
pensive and easily transportable equipment is 
necessary. (3) The contrast medium utilized 
must be of low toxicity and present maximum 
opacity. (Neo-iopax 75 per cent, urokon 70 per 
cent and diodrast 70 per cent best fulfill these 
requirements.) (4) Short anesthesia time and 
lack of patient motion are important. 

The patient to be studied is placed in the 
prone position on the roentgen table. He is 
tested for iodide sensitivity by the intravenous 
injection of 0.5 cc. of the selected opaque me- 


dium. A plain film is made on a 14 by 17 inch 
film, centering the exposure over the second 
lumbar vertebra. The same exposure technique 
is utilized as in pyelography, except that the 
kilovolt adjustment is advanced by to to 12 
kilovolts. The exposure time must be set at 
0.1 second, and rotary anodes are required.’ 

While waiting the necessary five minutes for 
the patient’s reaction to the intravenously in- 
jected iodide, the initial film is developed. The 
entire back, from the nipple level to the iliac 
crest, is surgically cleansed and draped with 
sterile towels. The initial film is viewed, and 
any adjustments to exposure technique and po- 
sitioning are made. After the “sensitivity time” 
has elapsed and the roentgenographic tech- 
nique is found to be favorable, the patient is 
anesthetized with intravenous sodium pento- 
thal. During the anesthetic induction of the 
patient the operator, using sterile gloves, and a 
lead apron for roentgen-ray protection, fills a 
10 cc. Sana-Lok control syringe with 70 per 
cent urokon, 75 per cent neo-iopax, or 70 per 
cent diodrast, whichever he prefers. He then 
attaches a plastic tube of the type used in com- 
mercial intravenous sets, measuring 6-8 inches 
in length and fitted with a Luer adaptor, to the 
syringe containing the contrast medium. The 
tubing is filled with the medium and the air 
eliminated from the system.'® 

A point, four to five finger-breadths (8 cm.) 
to the left of the spinous processes just below 
the twelfth rib, is then located. The twelfth 
thoracic vertebra is then identified by palpating 
up the twelfth rib. With the patient adequately 
anesthetized, a No. 18 gauge, 6 inch needle is 
inserted superiorly, medially and ventrally to 
the body of the previously identified twelfth 
thoracic vertebra, a distance of 3-4 inches. 
When the resistance of this bony structure is 
encountered, the needle is withdrawn 1-2 
inches, and directed more ventrally. This pro- 
cedure is carried out several times in order to 
advance the needle gradually more ventrally 
along the vertebral body. 

When the needle is advanced to a great 


* Presented at the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 2g—Oct. 2, 1953. 
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enough degree ventrally, it grazes the edge of 
the vertebra and enters the aorta. A rapid drip 
of blood occurs when the stylet of the needle 
is withdrawn. The previously filled tubing and 
syringe are then attached to the need'e. The 
hands holding the syringe are held high and 
away from the roentgen tube to reduce opera- 
tor exposure, and the rotary anodes are set in 
motion. The 12 cc. of contrast medium is then 
injected in 1-14 seconds. Just as the injection 
is about to be completed, a signal is given and 
the exposure is made. Immediately the needle 
is withdrawn, and simultaneously the roentgen 
technicians change cassettes. Within 4-10 
seconds a second film is exposed, obtaining a 
nephrogram. The entire process, from the initial 
film to the nephrogram, requires Io minutes, 
with only 1-2 minutes of anesthesia required 
for the aortic puncture and production of the 
arteriogram when an experienced team is per- 
forming. 

The aortic puncture is the simplest part of the 
entire procedure. Proper time exposure is more 
difficult to obtain, and injection of the contrast 
medium as rapidly as possible is essential. 


ADJUNCTS TO ARTERIOGRAPHY 

The combining of arteriography with 
other diagnostic techniques has been uti- 
lized by us and by others, and is at times 
of value, yet often it obstructs correct inter- 
pretation of the arteriogram. 

Renal arteriography in association with 
retrograde and excretory pyelography has 
been utilized. We find that the procedure 
is interesting to perform, but have aban- 
doned it because, more frequently than not, 
the pyelographic contrast medium partially 
obliterates the arterial filling (Fig. 1). This 
obliterates the vascular continuity and can 
lead to improper interpretation. The use of 
dilute pyelographic contrast media, 5-10 
per cent, lessened this confusion but did not 
aid in diagnostic accuracy. The combina- 
tion of arteriography and pyelography 
demonstrates, most spectacularly, cases of 
hydronephrosis due to an aberrant artery 
at the ureteropelvic junction. Excretory 
urography (Fig. 2) combined with renal 
arteriography, I do not subscribe to. I do 
not favor the intravascular injection of 
large quantities of iodides in such a short 
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Fic. 1. Combined arteriogram and left retrograde 
pyelogram. The pyelogram completely obliterates 
the left renal angiogram and therefore prohibits 
its interpretation. 


period of time. Furthermore, the combina- 
tion is of no increased diagnostic value over 
the same two procedures being separated 
by a period of twenty-four hours. Large 
quantities of organic iodides injected intra- 
venously has led to fatalities in other types 
of angiography. 

Translumbar ateriography for renal vis- 
ualization has been combined with peri- 
renal air insufflation by either the lumbar 
or presacral routes. We performed many air 
insufflation studies prior to using renal 
arteriography, and originally we frequently 
combined the two procedures. There is no 
advantage in the combined studies, and in 
renal examination arteriography supplants 
air insufation. Because we observed 
marked unilateral constriction of the renal 
arteries in 3 of our cases, and a complete 
lack of renal arteries in another where the 
procedures are combined, I have discon- 
tinued perirenal air insufflation. In our 
hands, arteriography, for renal diagnosis, 
provides more accurate information, and 
more complete information than retro- 
peritoneal air injection or the two com- 
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Fic. 2. This shows combined excretory urography 
and renal angiography, demonstrating an aberrant 
left renal artery with associated hydronephrosis. 
The pyelogram obliterates the remainder of the 
arteriogram, however. 


bined, but when indicated the procedures 
should be done separately. 

Different operators have changed our 
technique of translumbar arteriography to 
satisfy their own needs, and I am certain 
that some of these have been beneficial. I 
have not had experience with all the modi- 
fications. Some have passed two needles 
into the aorta, and simultaneously injected 
contrast media through both needles to 
increase the concentration of the arterial 
contrast medium. Others have increased 
the needle size to No. 14 gauge in order 
that a greater quantity of iodides may be 
injected in one to two seconds. I suspect 
that fatal hemorrhage will occur as an out- 
come of both these techniques. Sustained 
pressure apparatus have been utilized to 
increase the injection rate. Hinman? has 
devised a home-made lever to hold the 
syringe, so as to use his body weight to in- 
crease concentration of contrast medium. 

Many of the multiple roentgen-ray tech- 
niques presented from time to time have 
been evaluated by us for use with trans- 
lumbar arteriography. We have never been 
able to obtain both good renal arterial de- 
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tail (Fig. 3) and adequate body-area ex- 
posure with a mechanism producing serial 
arteriograms. This mechanism must have a 
consistent, dependable film changer which 
does not produce motion of the patient in 
its operating mechanics. A good multiple 
exposure technique for arteriography 
should be interesting and beneficial in 
further advancement of this diagnostic 
procedure. There is no satisfactory serial 
renal arteriography mechanism at present. 


DANGERS OF ARTERIOGRAPHY 


Sodium pentothal anesthesia with the 
patient prone is considered contraindicated, 
by the anesthetists, because of the inacces- 
sibility of the mouth if the patient develops 
laryngeal spasm. However, translumbar 
arteriography can be interrupted at any 
point. In less than twenty seconds the 
patient can be turned to the supine posi- 
tion, if necessary. Local anesthesia has been 
used by us and by others for the procedure, 
but we fear any sudden motion by the pa- 
tient while the needle is in the aorta, with re- 
sulting aortic laceration. A competent anes- 
thetist is an asset to translumbar arteri- 
ography. 

Vascular bleeding is the first fear of the 
procedure. This does occur occasionally, I 
am certain. I have seen 3 such cases at the 
time of left kidney exposure, when the 
kidney was explored within a week after 
aortic puncture. Upon exposing the renal 
fossa, dark clotted blood was seen in the 
perirenal fat. (Careful exploration must be 
made in order to rule out bleeding from the 
twelfth intercostal artery, which can have 
been punctured.) The quantity of bleeding 
in these 3 cases was not great, but was 
definitely appreciable. The patients in 
whom it was seen did not have arterio- 
sclerosis. We have had no fatalities in our 
series of over 1,200 arteriograms, and the 
likelihood of fatal hemorrhage, when a No. 
18 gauge needle is used, is minute. This is 
especially so when it is appreciated that our 
series includes 75 purposely studied hyper- 
tensives, in addition to many other patients 
with hypertension who were evaluated for 
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Fic. 3. One film from a serial arteriogram illustrating 
lack of body area filmed, poor detail of the renal 
arterial tree, and markings upon film on left side 
by the propulsion mechanism of the machine. 


renal abnormalities. Arteriosclerosis is not 
a contraindication to arteriography. 

lodide sensitivity of the patient is not a 
great danger. Intravenous injection of 
0.5 cc. of the preferred contrast medium is 
the only reliable test for sensitivity. A 
period of five minutes’ observation of the 
patient afterwards is essential. Adrenalin, 
antihistamines and barbiturates are a 
necessity for treatment of iodide sensitivity 
ina department carrying on excretory urog- 
raphy or arteriography. 

Extra-aortic or intramural injection of 
contrast medium will occur. When it does, 
the patient will have back pain, discomfort 
upon deep inspiration, and occasionally ab- 
dominal pain. We have upon two occasions 
seen intramural injections of the splenic 
artery without ill effect. Originally inor- 
ganic iodide solutions were utilized for 
aortic injection. Accidental injection of 
the celiac axis in these patients caused a 
mesenteric thrombosis. However Milick, in 
an excellent experiment on dogs, demon- 
strated the lack of arterial spasm when the 
excretory urographic preparations, before 
mentioned, were injected directly into the 
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superior mesenteric artery under direct 
vision. This was opposed by the severe ar- 
terial spasm and resulting mesenteric 
thrombosis when sodium iodide was uti- 
lized. In our series of patients, approxti- 
mately 20 cases of accidental celiac axis and 
superior mesenteric artery puncture have 
occurred, with the entire quantity of the 
contrast medium being injected. However, 
no fatality has resulted. Such patients are 
more apt to complain of abdominal pain 
than are those properly injected. Some 
operators, after aortic puncture, have in- 
jected several cubic centimeters of contrast 
medium, exposing a film at the time to as- 
certain proper puncture. After viewing the 
film, if necessary, the puncture site is ad- 
justed. Proper aortic puncture is easily ob- 
tained if the twelfth thoracic vertebra is 
definitely located and the needle advanced 
to it. Failure to follow the proper technique 
of a precise procedure can be expected to 
lead to trouble. The dangers of increased 
anesthetic time can be avoided by proper 
technique of puncture; the danger of celiac 
axis Or superior mesenteric artery injection 
is not appreciable with the organic iodides. 

Pendergrass and his associates’! have 
shown the danger of anuria when iodides 
are given intravenously to patients with 
renal failure. The resulting anuria in these 
patients, upon whom excretory urography 
was performed, applies in arteriography 
also. A stabilized blood-urea-nitrogen, ele- 
vated to no more than 40 milligrams per 
cent, is considered safe. An advancing 
blood-urea-nitrogen, less or more than this 
figure, is a contraindication to renal arteri- 
ography. We have not seen oliguria or 
anuria resulting from arteriography. 

Any patient who is not a good anesthesia 
risk should not be subjected to the pro- 
cedure. If the patient cannot tolerate so- 
dium pentothal, we have upon several oc- 
casions utilized high spinal anesthesia with 
good results, although it is a long-lasting 
anesthetic for such a short procedure. How- 
ever, the patient who is too ill to tolerate an 
anesthetic is better without a diagnosis by 
renal artery visualization than is his death 
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from an acceptable and worthwhile pro- 
cedure. 

I have knowledge of 4 patients in whom 
paraplegia or hemiplegia existed following 
arteriography. This has not occurred in our 
series, but the possibility of such a condi- 
tion resulting is understandable. In 3 of the 
4 patients a satisfactory arteriogram was 
obtained from the puncture of the aorta 
and the resulting injection. The aorta at 
the proper level of the puncture lies slightly 
to the left side of the mid-vertebral line, 
thus making approach to the structure 
from the left side feasible. If in passing the 
needle to the twelfth thoracic vertebra the 
intravertebral cartilage is encountered 
rather than the vertebra, the above- 
mentioned complications can develop. The 
needle can be passed through the cartilage, 
through the spinal canal, and on to the 
aorta. | always remove the stylet of the 
needle when the resistance of bone or car- 
tilage is first encountered. On two occasions 
I have seen spinal fluid come from the 
needle. In each case the needle was rein- 
serted and the proper approach to the 
aorta made, with production of a satis- 
factory arteriogram. The above neuro- 
logical lesions are not the result of the type 
of contrast medium utilized, but rather of 
improper puncture technique. The opera- 
tor, in making the puncture, must be aware 
of the difference in resistance of muscle, 
cartilage, bone, and the aorta. All have a 
different degree of resistance, and cartilage 
has a very typical spongy resistance. 


VALUES OF ARTERIOGRAPHY 


The values of this type of arteriography 
have been well reviewed by Nelson,!)” 
Doss,?> Evans,’ Smith, Rush and 
Smith, Evans, Elsey and Felson!®, Melick 
and Vitt,!°?° Wagner, Price and Swenson,”! 
and Harvard. The reports of these authors 
all bear out the original statements of dos 
Santos, and present additional findings. 

Space-consuming renal lesions and their 
etiology are a common problem to all roent- 
genologists and urologists. Until the appli- 
cation of arteriography by the diagnostic 
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urologist, he should not expect accuracy in 
the preoperative differentiation of renal 
cysts and tumors. The arteriogram of a 
renal cyst is typical in that it presents a de 
vascularized area, as would be expected, 
The tumor, by its nature, is exactly the 
opposite when the tissue is not necrotic. A 
renal neoplasm possesses increased vascu- 
larity and, because of its atypical cellular 
growth, has an atypical vascular pattern 
characterized by irregular arteries, in- 
creased and decreased caliber of arteries in 
continuity, and possibly arteriovenous fis- 
tulas. The resulting pattern on the arteri- 
ogram is a “tumor stain,” or puddling and 
pooling of contrast medium with an addi- 
tional irregular and sometimes increased 
arterial pattern (Fig. 4). Careful inspection 
of the arterial tree of renal tumors is seldom 
misleading.” We have seen only 1 proved Ff 
case (Fig. 5) of an apparently misleading | 
arteriogram in $0 renal malign nancies. 
Renal function is an important deter- 
mination. Divided renal function tests are 
frequently essential to the urologist asa fF, 
guide to proper therapy. The usual divided 
function examinations, in use at the pres- 
ent time, have many pitfalls and short- 
comings. They are gross determinations, 
and usually show decreased renal function 
only after marked renal deterioration. Hy- 
dronephrotic renal pelves and ureters may 
retain the contrast media normally used for 
renal function study, and thereby present 
false values of retarded function (Fig. 6). 
Arteriography demonstrates the quantity 
of the blood supply to the kidney, not only 
of the renal artery, but of the arcuate and 
interlobular arteries as well. Any process 
that destroys the renal parenchyma de- 
stroys proportionately these arterial struc- 
tures. In good arteriograms this arterial 
diminution, or atrophy of arteries, is per- 
ceptible. By experience, therefore, potential 
renal function can thereby be determined; 
the function of the renal parenchyma can 
only be as normal as its blood supply. We 
utilize arteriograms as an indicator of po- 
tential renal function in patients with hy- 
dronephrosis, chronic nonobstructive pye- 
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Fic. 4. (4) Retrograde pyelogram reveals a space-consuming lesion of the left kidney that could be either 
solitary cyst or tumor. (B) Arteriogram reveals excellent blood supply to the left kidney. Note the periph- 
eral puddling and pooling as well as irregular and increased vascularity. Centrally there is a lack of puddling 
and pooling and vascularity due to necrosis of the tumor. 


Fic. 5. (4) Arteriogram combined with presacral pneumography illustrating a lack of blood supply to space- 
consuming lesion demonstrated in retrograde pyelogram on the right in (B). The space-consuming lesion 
was renal cell carcinoma. This is our only case of failure to diagnose a parenchymal neoplasm by arteriogra- 
phy. Presacral pneumography was likewise of no benefit. 
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Fic. 6. (4) Advanced left hydroureter and hydronephrosis with suspected poor left renal function as deter- 
mined by divided contrast medium function studies. (B) Arteriogram demonstrates excellent blood supply 
to the kidney and thereby excellent potential renal function. At operation the renal parenchyma appeared 
to be normal. 


lonephritis, or in cases of an apparently 
normal kidney when the opposite kidney is 
being considered for nephrectomy. 

Renal arteriography is of utmost aid in 
the study of the kidney whose ureter is 
completely obstructed. In fact, it is the 
only procedure which will provide accurate 
information about the status of this kidney. 
A kidney which is not functioning because 
it is obstructed by a ureteral calculus and is 
inaccessible by ureteral catheter, presents 
the urologist with a problem of whether the 
kidney can be salvaged or not. The arterio- 
gram demonstrates the potential renal 
function by visualizing the arterial system 
of the kidney in question (Fig. 7). 

Anomalous renal arteries can usually be 
determined at the time of surgery. How- 
ever, pre-surgical realization of the pres- 
ence of aberrant arteries to the upper renal 
pole facilitates freeing of the kidney with- 
out inadvertent rupturing of arteries to 
this area, which is surgically accessible only 
with difficulty. Anomalous vessels to the 
lower renal pole often produce ureteral ob- 
struction. Correction of this obstruction re- 
quires either arterial and venous sectioning 
or re-anastomosis of the ureter to the pelvis 
on the opposite side of the vessels. Vessel 


sectioning, when there is no associated 
ureteral wall fibrosis or narrowing of the 
lumen, is the most practical and universally 
acceptable and successful procedure. How- 
ever, if the sectioned vessels devitalize too 
great a portion of the kidney, the proced- 
ure, of course, is contraindicated. At the 
time of exploration an anomalous renal 
artery can be temporarily obstructed by a 
clamp, to determine the portion of the kid- 
ney supplied by the particular artery. How- 
ever, by the arteriogram, the quantity of the 
kidney supplied by the aberrant vessel is 
very accurately delineated. We are in agree- 
ment with Doss,® who believes that more 
can be learned about the arterial structure 
of the kidney from the arteriogram than at 
the operating table. 

Renal arterial visualization has proved 
value in renal trauma. We subscribe to 
conservative therapy for patients with 
acute renal trauma, though after acute 
renal hemorrhage has become quiescent, an 
arteriogram provides far greater informa- 
tion about the viability of all portions of 
the kidney than any other type of roentgen 
study (Fig. 8). The above study is the only 
accurate indicator for institution of proper 
therapy such as nephrectomy, hemine- 
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Fic. 7 (4) Left ureter obstructed by impassable calculus with resulting advanced hydronephrosis. (B) Ar- 
teriogram reveals excellent blood supply to the obstructed kidney indicating removal of obstructive 


calculus alone as proper therapy. (C) Six weeks after left ureterolithotomy, intravenous urogram illustrates 


return of left kidney to nearly normal. 


phrectomy or the lack of necessity to inter- 
vene surgically in patients with severe 
renal trauma. I find no other references to 
this application of arteriography in the 
literature, yet in our experience we find it 
one of the most helpful. 

Congenital abnormalities of the kidney 
are frequently seen by the urologist, proba- 
bly most frequently because of their associ- 
ated infection. These anomalies may be of 
position, rotation, form, volume or number. 


In a great percentage of these abnormalities 
there is also anomalous blood supply. We 
have produced arteriograms upon two oc- 
casions on patients with fused cross-renal 
ectopic kidneys. On one occasion the one 
renal artery supplied both kidneys—three 
to the lower kidney and one to the upper. 
These anomalous kidney types frequently 
require nephrectomy, heminephrectomy or 
pyeloplasty. Surgical procedures upon 
anomalous kidneys may be tedious because 


Fic. 8. (4) Retrograde pyelogram demonstrates failure of left kidney, the site of traumatic hematuria six 
weeks before, to fill properly. (B) Arteriogram demonstrates blood supply only to lower pole of left kidney, 
Pathologic examination of kidney revealed infarction of upper three-fourths, 
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Fic. 9 (4) Retrograde pyelogram demonstrates fused double left kidney with double ureters. Lower kidney 
is nonfunctioning and hydronephrotic. (B) Arteriogram reveals excellent blood supply to upper pelvis and 
parenchyma and an easily resectable lower kidney as to blood supply. (C) Nephrogram demonstrates 
presence of renal parenchyma at upper pole, but no appreciable amount to lower pelvis. The hydro- 
nephrotic portion only of the double kidney was resected. 


of their peculiar vascularity. We have al- 
ways operated upon ectopic kidneys trans- 
peritoneally for this reason. Arteriography 
has greatly lightened the uncertainty of 
renal exploration in these patients because 
postoperatively the exact source or sources 
of the blood supply are known. Patients with 
double kidneys frequently require resection 
of one-half or the entire kidney. Surgical 
removal of one portion of a double kidney 
depends upon being able to separate the 
kidneys without destroying the vital blood 
supply of the renal pelvis and parenchyma 
worthy of salvage. A proper line of cleavage 
is ascertained with accuracy with the renal 
arteriogram (Fig. 9). 

Arteriography has not been found to aid 
in diagnosis in cases of polycystic renal 
disease. In our series there has been a great 
enough distortion and destruction of the 
renal parenchyma to cause the arterial pat- 
tern to be spread out and to have become 
greatly diminished. It is possible to see a 
similar vascular pattern in advanced hydro- 
nephrosis, or marked replacement of the 
renal parenchyma by fibrosis. Early in the 
disease the distortion is so small that the 
diagnosis is not ascertainable. Potential 
renal function can be determined in renal 
polycystic disease, with resulting informa- 
tion about the prognosis, but the most ac- 
curate means of diagnosing polycystic dis- 


ease is still pyelography. 

Our experience with renal arteriography, 
in cases of renal tuberculosis, is far too 
limited for any conclusions to be drawn. We 
hope that some other clinic, which treats 
large numbers of such cases, will provide 
information as to whether localized caseous 
renal areas may be definitely detected by 
the arteriogram, and further determine 
whether the size and location of a tubercu- 
lous abscess can also be ascertained. From 
this information, appropriate therapy may 
be more accurately instituted. 


INTERPRETATION 


Interpretation of the arteriogram is by 
far the most difficult part of this diagnostic 
study. The normal arteriogram must be 
thoroughly appreciated. Our large series 
consists of 60 per cent normal studies or 
technically unsatisfactory arteriograms, the 
latter representing 25 per cent. We do not 
hesitate to declare an arteriogram unsatis- 
factory. In such an event the arteriogram 
is repeated the following day if deemed 
necessary. The most common mistake we 
have made, in our series of cases, is at- 
tempting to interpret unsatisfactory arteri- 
ograms. This leads to misdiagnosis. 

What constitutes a good arteriogram? 
One important factor is proper location of 
the contrast medium in the arterial tree. If 
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the renal system is not completely filled, or 
has passed filling, mistakes occur. Proper 
filling of the arterial tree is a matter of cor- 
rect timing of exposure; exposing the film 
too early or too late causes the above faulty 
films. 

Poor concentration of the contrast me- 
dium in the arterial tree causes a faint 
arterial pattern and resulting lack of defi- 
nite arterial continuity, which can be 
most misleading. One must be able to fol- 
low with certainty the individual arteries 
and their branches in order to be certain 
about a diagnosis. Failure to inject the con- 
trast medium rapidly enough spreads the 
material sparsely over a wide area and pro- 
duces a lack of proper opacity. 

Other factors that make interpretation 
dificult, even if the above-discussed ex- 
posure timing and injection rate are correct, 
should be listed. These are fundamental, 
and do not require enumeration. The obese 
patient never produces as striking contrast 
medium opacity as the slender one. Over- 
lying gas or fecal material may obscure a 
portion of the renal-arterial tree. Rib car- 
tilages may present confusion. The pa- 
tient’s breathing may cause loss of sharpness 


Fic. 10. Overlapping of renal and splenic vessels on 
the left side make certain interpretation of arterio- 
gram difficult. 
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Fic. 11. Arteriogram demonstrates good renal angio- 
gram on the left with failure of the right renal 
artery to fill in spite of the normal right kidney. 


of the arterial pattern. Puncture of the 
aorta below the renal artery may produce 
poor filling of the renal arteries. 

One of the most confusing and disturbing 
difficulties, and something beyond our con- 
trol, is the overlapping of hepatorenal cir- 
culation, splenorenal arterial configuration, 
or overlying superior mesenteric vessels 
(Fig. 10). This frequently prevents proper 
tracing of the arteries, and in these cases, 
repeat arteriograms are identical. Such 
arteriograms must be given a diagnosis, as 
“possibly such,” and then only after careful 
study. 

Incorrect diagnoses may result from 
complete lack of normal renal arteries to 
fill. We have seen one patient in whom, on 
three occasions, the renal artery failed to 
fill, yet the excretory and retrograde pyelo- 
gram was normal, and methylene blue ex- 
cretion was in normal time and concentra- 
tion from the kidney in question (Fig. 11). 
There is no explanation for this rare but al- 
ways possible failure of a normal renal ar- 
tery to visualize. I do not believe this un- 
explained abnormality could lead to im- 
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proper diagnosis or therapy if the patient 
were correctly and thoroughly examined. 
Further, it is unlikely that any urologist 
proceeding to the extent of making an ar- 
teriogram will fail to examine the patient 
adequately by routine methods before ar- 
teriography is employed. 

We have found that lower aortic obstruc- 
tion, be it partial or complete, may cause a 
peculiar disturbance of normal filling of the 
renal artery. The most unusual effect seen 
in these patients is the delayed entrance of 
the contrast medium into the renal arteries. 
We have seen this in 4 patients; in 1 of them 
on three occasions. This finding is the re- 
verse of what one would expect. I am cer- 
tain that it has not been due to extrinsic 
pressure upon the renal artery, because in 
2 patients possessing lower abdominal aor- 
tic aneurysms, the masses were located on 
the opposite side from the more definite 
peculiar arterial visualization. [ have no 
explanation for this phenomenon. 

Proper interpretation of arteriograms 
depends upon a knowledge of the normal 
aortic tree and familiarity with the normal 
arteriogram; there must be proper filling of 
the renal arteries and end arteries at the 
time of the roentgen-ray exposure. Good 
arterial contrast is helpful along with sharp 
delineation of arteries in making an accu- 
rate diagnosis. The nephrogram is often 
helpful as an aid in diagnosis, as in the case 
of a renal cyst and its corresponding lack of 
density. Familiarity with the particular 
peculiarities of various pathological changes 
of the kidney is required of the examiner. 
Lastly, the exposure of the film must be 
satisfactory. 


SUMMARY 


An attempt has been made to present 
briefly what we consider a simple and rapid 
technique for producing translumbar ar- 
teriograms. The few dangers from the pro- 
cedure have been stressed purposely, and 
have probably been exaggerated. The val- 
ues have been only briefly presented, as 
they have been thoroughly reported else- 
where. The diagnostic errors and factors 
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that lead to these errors have been stressed. 
Arteriography is a valuable safe procedure, 
simple to perform, but it requires careful 
study, and knowledge of the normal as well 
as the abnormal, to arrive at a correct di- 
agnosis. Experience is still a great teacher, 
and particularly to us in the field of arteri- 
ography. The procedure supersedes pre- 
sacral air insufflation and perirenal air in- 
sufflation in renal diagnosis. It goes beyond 
pyelography in many cases of renal ab- 
normality. However, it is not a procedure 
to replace pyelography.* 


1908 Union Central Building 
Cincinnati 2, Ohio 


ADDENDUM 


Following the presentation of this paper I 
was informed that at one clinic 2 patients have 
been studied who had developed a nonfunc- 
tioning kidney following translumbar arteriog- 
raphy. In each patient the aortic puncture was 
improperly made at the level of the renal ar- 
teries. In addition, in both patients, the entire 
amount of contrast medium was injected into 
one renal artery. In each case the particular 
kidney became nonfunctioning. This is not 
hard to understand, and requires me to call 
back, for study, all the patients in our series who 
have had a similar type of injection. All the 
organic iodides used produce vascular spasm 
and irritation. What has happened to the kid- 
neys of the 2 patients under consideration is 
therefore understood. The renal arterial trees 
were put into such marked spasm and irritated 
so greatly that ischemia resulted followed by 
thrombosis of the vessels, with the end result 
being the expected devitalization of the kidneys 
in question. The above can be avoided by 
proper technique of puncture. 

The procedure of translumbar arteriography 
is a necessity to the well trained urologist. It 
has some dangers, as do all such procedures. In 
cases where it is applicable it should be utilized, 
but not taken lightly. 
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ABDOMINAL AORTOGRAPHY FOR THE ROENTGEN 
DEMONSTRATION OF THE LIVER AND SPLEEN* 


By LEO G. RIGLER, M.D., and PAUL C. OLFELT, M.D.t 
From the Department of Radiology, University of Minnesota Medical School 
MINNEAPOLIS, MINNESOTA 


ISEASES of the liver still represent a 

relatively unexplored area in medical 
diagnosis, and they often present extremely 
dificult diagnostic problems. Numerous 
liver function tests have been devised and 
are being used with some degree of success, 
particularly through the use of the so- 
called “liver profile,” an accumulation of 
various laboratory tests. Despite these ad- 
vances, however, there are many lesions of 
the liver which are still not amenable to 
diagnosis premortem, or without explora- 
tory surgery and biopsy. Particularly 
among this group are the tumor metastases, 
some of the primary tumors of the liver, 
certain of the liver abscesses, and some of 
the more difficult cases of cirrhosis. 

Over a period of many years many in- 
genious efforts to make the liver and spleen 
visible in the roentgenogram have been 
undertaken. It is possible to visualize these 
organs with some degree of success in ordi- 
nary roentgenograms of the abdomen, but 
only the contours can be made out and 
these rather indefinitely. By means of 
pneumoperitoneum it is possible to make 
the outer contours of the liver more clear- 
cut and the determination of its size, shape, 
and general position more certain. By such 
methods, however, no evidence whatsoever 
as to the internal structure of the organ 
can be obtained. 

The complex anatomical structure of the 
liver suggests many possibilities for the in- 
troduction of a contrast medium to make 
its internal structure roentgenologically 
visible. There are at least five systems of 
tubes in the liver, formed by the biliary 
ducts, the lymphatics, the hepatic arteries, 
the portal veins, and the hepatic veins. All 
of these communicate with each other and 


with the parenchyma of the liver through 
the sinusoids. Mixer, Rigler and Oddone!®:!8 
were able to demonstrate experimentally 
and clinically that it is possible to flood the 
sinusoids with contrast medium injected 
into the common hepatic duct so that it is 
carried away by the lymphatics and veins. 
In the parenchyma of the liver there are 
the hepatic cells and the reticuloendothelial 
cells. The latter are, of course, also found 
in the spleen. Here, too, a direct communi- 
cation between the parenchyma of the or- 
gan and the splenic vein, and thus to the 
portal veins, is present. Any one of these 
structures would seem to lend itself well for 
the introduction of contrast substances, 
either through a direct anatomical route 
or through the physiological functions of 
the liver. 

The first efforts in the direction of roent- 
gen opacification of the liver came about 
when contrast cholecystography was in- 
troduced. It became evident at once, how- 
ever, that the amount of contrast medium 
necessary to give sufficient density to this 
very large structure was of such an order 
as to introduce toxic effects and it was 
found to be impractical. There followed the 
intravenous injection of thorotrast, first 
proposed by Radt!* and Oka," in 1929. In 
this method, the reticuloendothelial system 
of the liver became opacified through its 
ingestion of the colloidal contrast material 
from the blood. From the point of view of 
the production of contrast in the liver and 
the delineation of abnormalities, this 
method was most effective. Unfortunately, 
the almost permanent retention of the 
contrast medium within the liver and 
spleen, and in other organs in which there 
is reticuloendothelial tissue, and the minor 


* Presented at the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 29-Oct. 2, 1953. 


t Clinical Fellow, American Cancer Society. 
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degree of radioactivity of thorium dioxide 
has led to fears that injury might result. 
We have, in our experience, observed pa- 
tients as long as twenty years after the 
introduction of this material with some of 
it still remaining in the liver, spleen and 
lymph nodes. We have observed the spleen 
shrinking sharply under the influence of the 
material and the development of some de- 
gree of increased fibrous tissue in the liver. 
Although these changes have been present, 
intensive studies, many years later, on pa- 
tients who have received thorotrast in 
reasonable amounts have not revealed any 
serious effects, either in liver function or in 
the histological appearance as seen at au- 
topsy.!’ Nevertheless, it is hazardous to 
introduce a contrast medium, which will re- 
main there permanently, into such a vital 
structure as the liver, especially since it is 
done purely for diagnostic purposes. For 
this reason, this method, to a large extent 
at least, has been abandoned and we, our- 
selves, use it only upon very special occa- 
sions in elderly individuals in whom the 
failure of excretion would seem to do no 
harm. Its usefulness, therefore, is sharply 
limited. 

Degkwitz,’ and others?* later, intro- 
duced other types of colloidal contrast 
media involving iodine as the major ele- 
ment. Similar compounds are still avail- 
able; they depend largely upon the absorp- 
tion into the liver through the reticulo- 
endothelial cells of a colloidal material 
which breaks down fairly rapidly, and is 
therefore excreted. Furthermore, it is not 
radioactive. Unfortunately, such materials 
may have severe toxic effects and some 
deaths have resulted so this method, like- 
wise, has been largely abandoned. 

In more recent years, Olsson and Ek- 
man have tried to develop a medium 
which depends upon a special affinity of fat 
for iodine; this would likewise be excreted 
by the liver and thus opacify it but would 
be less toxic. Successful in the experimental 
animal, they have not yet been able to de- 
velop a material which would be utilizable 
in the human. 


Abdominal Aortography 
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The introduction of contrast medium into 
the biliary ducts, cholangiography, has 
served in some small measure for general- 
ized visualization of the liver or, at least, of 
the small biliary ducts. This has been done 
largely through the medium of direct intro- 
duction into the common duct, either di- 
rectly at operation, or by means of injection 
through a drainage tube placed there at 
that time. Such procedures are sharply lim- 
ited in their utility since only the biliary 
duct system and occasional abscesses com- 
municating with the biliary ducts or chol- 
angiectasis can be demonstrated. The pres- 
ence of tumors in the liver, while distorting 
to some degree the biliary duct system, can- 
not be clearly delineated in this way. The 
more recent efforts to visualize the ductal 
system through simple cholecystography or 
through the introduction of a contrast me- 
dium into the gallbladder directly through 
the abdominal wall, guided by peritoneos- 
copy, have also had a most limited field of 
usefulness. 

Moore and Bridenbaugh" have made 
both the portal venous circulation of the 
liver and the parenchyma of the liver it- 
self roentgenologically visible through the 
procedure of introducing a contrast medium 
into the portal venous circulation at opera- 
tion. Taking advantage of the diffusion 
from the veins into the liver parenchyma 
they were able to study the whole liver as 
well as the portal veins. Although this is an 
effective method for the demonstration of 
the liver, it is sharply limited by the fact 
that it can only be done through the opened 
abdominal wall. 

More recently, Steinbach and his co- 
workers*:”° have studied the portal venous 
circulation roentgenologically by injection 
of contrast medium directly into the liver 
through the anterior abdominal wall, 
striking one of the branches of the portal 
vein. This procedure, likewise, is laden with 
difficulties and hazards which one is reluc- 
tant to accept. 

The visualization of the portal venous 
system, and to a lesser degree of the liver 
parenchyma, can be achieved through 
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direct splenic puncture with injection of 
contrast medium into the pulp of the 
spleen.!:? The material finds its way from 
the parenchyma of the spleen into the 
splenic vein and then infuses the portal 
venous circulation. It is an effective means 
for the demonstration of the portal venous 
system, but the amount of contrast intro- 
duced and its slow diffusion into the liver is 


of such an order that clear opacification of 


the parenchyma of the liver cannot be ob- 
tained. Furthermore, there is a real risk 
involved here as we have found in our own 
observations; namely, that of penetration 
through the capsule of the spleen into the 
peritoneum, thus 1 injecting contrast medium 
around it, or of splenic hemorrhage follow- 
ing the introduction of the needle. The 
latter is particularly a risk in the cases in 
which a pathological process is present. 

Abdominal aortography is a procedure of 
long standing, but only in the last five 
years has it been used widely in this coun- 
try. Certain modifications in this procedure 
have been introduced by Krumbach‘:* and 
elaborated by us in a previous paper.!* The 
changes have made it possible to visualize 
more effectively the hepatic and splenic 
arteries and to introduce sufficient con- 
trast medium through these two arteries and 
by return from the mesenteric vessels to 
give adequate opacification of the liver 
and spleen. This is of such an order as to 
permit identification of the portal circula- 
tion, of metastases, and of other lesions of 
the liver.1® Furthermore, it is possible, by 
this means, to demonstrate that involve- 
ment of the liver in a generalized fibrotic 
process, such as ordinary cirrhosis, produces 
greatly diminished or remarkably delayed 
opacification. 

The technique we have used involves 
three changes from that previously used. 
First, the needle is introduced into the back 
just below the eleventh rib with it directed 
medial but also markedly cephalad so that 
the point enters the aorta well above the 
eleventh segment. Second, 40 cc. of con- 
trast medium is injected through a size 16 
needle as rapidly as possible, the duration 
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being about three seconds. Third, we have 
used 70 per cent urokon (sodium 2,4,6, 
triiodo 3 acetylaminobenzoate) as a con- 
trast medium and find that its roentgen 
opacity is somewhat greater and its irrita- 
tive effect somewhat less than that of other 
concentrated organic iodides previously 
used. The result of the higher point of in- 
jection and the large quantity of contrast 
medium is shown in Figure 1. Here the dis- 
tal half of the thoracic aorta, and the whole 
celiac axis are well opacified. The hepatic 
and splenic arteries are thoroughly filled 
with the contrast medium. Likewise there 
is extensive filling of the superior mesen- 
teric artery as well as the normal delinea- 
tion of the remaining abdominal aorta, the 
renal arteries, and the remaining branches. 

For examination of the liver and spleen 
we have attempted to make serial roent- 
genograms of the abdomen at frequent 
intervals after the injection. First, this was 
done at intervals of four to ive seconds, 
using a conventional table with moving 
Bucky grid and changing cassettes by hand 
as rapidly as possible. The point of time 
after injection at which the films are ex- 
posed is crucial if the highest degree of 
opacification of the liver is to be obtained. 
The latter is a most important feature of 
the technique, since it is evident that there 
will be variations in the amount of con- 
trast within the liver at any one point in 
the time sequence, depending somewhat 
upon the return from the mesenteric circu- 
lation and from the splenic vein. From our 
previous experience with portal venography 
we have appreciated the importance of re- 
peated films at various intervals. In later 
studies, we have used a Fairchild rapid film 
changing cassette. The films have been ex- 
posed at one second intervals over a period 
of approximately eighteen seconds follow- 
ing the end of the injection. This has per- 
mitted a good survey of the varying degrees 
of density of the liver. It has also indicated 
the sequence of events in the liver which 
follows upon the injection into the ab- 
dominal aorta. 

The entrance of the contrast medium 
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into the liver is accomplished in two ways. 
One is from the actual introduction of the 
medium into the hepatic artery directly 
from the abdominal aorta, as indicated in 
Figure 1. Second, a return flow into the 
liver comes from the spleen, which is obvi- 
ously extensively filled with contrast me- 
dium through the splenic artery and thus 
becomes well opacified (Fig. 2). Third, 
there is a considerable return from the re- 
mainder of the portal veins fed by the 
superior mesenteric. The whole contributes, 
therefore, to the final opacification of the 
liver which, in the normal, attains a reason- 
able density (Fig. 2). As stated above, this 
is accomplished by reason of the fact that, 
during the course of passage through the 
hepatic and portal veins, communication 
with the sinusoids occurs and there is dif- 
fusion of the contrast medium through the 
substance of the liver itself. 

A characteristic series of films, made as 
described above, in a case with multiple 
cysts of the liver gives findings as follows. 
The first film is made after insertion of the 
needle but before injection of contrast 


Abdominal Aortography 


Fic. 1. Aortogram, normal, made with the technique 
described. Roentgenogram taken just at the end of 
injection. The thoracic as well as the abdominal 
aorta is opacified. Note the large amount of con- 
trast medium entering the hepatic (7), splenic (2), 
and superior mesenteric (5) arteries. The renal 
arteries (3? and 4) are well seen, as are the other 
branches of the abdominal aorta. At this period 
opacification of the kidneys has already begun but 
the liver and spleen are not yet flooded with con- 
trast material. 


Fic. 2. Hepatogram by aortic injection, normal. Roentgenogram made four seconds after the end of injec- 
tion. The portal (6) and splenic (7) veins are barely visible but the opacification of the liver (zo) and the 
spleen (77) has already occurred. Note that the kidneys show the greatest degree of density, the spleen 
less, and the liver the least. Nevertheless the density of the liver is such that changes in its internal struc- 


ture become visible. 
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Fic. 3. Hepatogram in a case of cystic disease of the liver. Serial films made at one second intervals. (4) 
Preliminary film before injection. Note the high position of the needle, the point being at the level of the 


10th thoracic vertebra. Note the lack of density of the liver. (B) Same case two seconds after beginning of 


injection. Note the opacification of the thoracic as well as the upper abdominal aorta. The hepatic artery 


(7), the right gastric branch (7a), the splenic artery (2), the left gastric artery (2a), and the branches of 


the superior mesenteric (3?) are already clearly delineated. 


medium (Fig. 34). The second film, made 
two seconds after the beginning of the in- 
jection (Fig. 3B), shows the thoracic aorta 
and a portion of the abdominal aorta. The 
hepatic, splenic and left gastric arteries are 
already well filled, but the renal arteries 
are not yet well seen. The right gastric 
branch of the hepatic artery and branches 
of the superior mesenteric artery can also 
be seen. The coiled, tortuous character of 
both the hepatic and splenic arteries is well 
demonstrated but the opacity of the liver 
is not yet increased. At three seconds the 
smaller branches of the hepatic artery are 
more clearly visible and the renal arteries 
are now well seen, as is the superior mesen- 
teric and its branches. At four seconds (Fig. 
44) the contrast medium has now left the 
thoracic portion of the aorta, to a large 
extent, and the celiac axis and superior 
mesenteric arteries are more clearly visible 
as a result. The smaller intrahepatic 
branches of the hepatic artery can now be 
seen. A film made five seconds after the 


beginning of the injection shows the shad- 
ows of the hepatic and splenic arteries 
fading out to a large extent, the major 
splenic and hepatic arteries having almost 
disappeared while the smaller branches still 
show some contrast. At six seconds the in- 
creased opacification of the liver begins to 
be apparent, while there is still some resid- 
ual contrast medium in the smaller 
branches of the hepatic artery. At seven 
seconds the splenic vein and the portal vein 
begin to be visible and some of the smaller 
branches of the portal vein are also visible. 
The opacification of the liver has increased 
somewhat but not to its fullest extent. 
There are already seen, in this case of cystic 
disease of the liver, several small areas of 
rarefaction within the opacification. At 
eight seconds (Fig. 4B) the portal vein and 
its major branches are clearly visible and 
some of the small branches through the 
liver are also seen. Opacification of the 
liver has now increased appreciably. The 
splenic vein is readily seen. At nine seconds 
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The liver is markedly increased in density. 


the areas of rarefaction within the opacifi- 
cation of the liver begin to be much more 
apparent and are fairly clear. At ten sec- 
onds (Fig. 54) the major portal vein and 
its branches can still be clearly made out, 
as well as the diminished areas of density. 

Contrast medium can still be well seen in 
the splenic vein also. At eleven seconds the 


Fic. 4. Same case as Figure 3. (4) Serial film made four seconds after beginning of injection. Note diminution 
of contrast medium in thoracic and upper abdominal aorta. As a result the celiac axis and the superior 
mesenteric artery (5) become visible. Note the numerous intrahepatic branches of the hepatic artery. (B) 
Film made at eight seconds. The portal vein and its branches (6) and the splenic vein (7) are now seen. 
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height of the contrast in the liver as be- 
tween the normal parenchyma and the cys- 
tic areas which contain no contrast medium 
is brought out. At twelve seconds the con- 
trast begins to diminish. At fifteen seconds 
the areas of rarefaction in other portions 
of the liver are even more visible. The por- 
tal vein has begun to disappear. At sixteen 


Fic. 5. Same case as Figures 3 and 4. (4) Roentgenogram made ten seconds after injection. Intrahepatic 
branches of portal vein (6) are well seen. Defects in the density of the liver shadow (a) represent the mul- 
tiple liver cysts. Such defects might occur with tumors, metastases, or even with abscesses. (B) Film made 
at sixteen seconds. Residue of contrast medium in portal veins (6) and in splenic vein (7) are shown. The 
density of the liver is interspersed with numerous rounded areas of lesser density (2) resulting from the 
multiple cysts. In the original film a very large number could be seen. 
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seconds there is still a slight evidence of the 
portal vein (Fig. 5B). The areas of multiple 
rarefaction within the liver density, which 
represent the many cysts, are clearly visible. 

In normal cases, the density of the liver 
is sharply increased as compared to films 
which were made prior to the introduction 
of the contrast medium as controls. The 
density of the liver approaches that of the 
spleen (Fig. 2), despite its greater size, indi- 
cating that the quantity of contrast me- 
dium is relatively greater within the spleen 
than it is within the liver. In some instances 
there has been a variation in this degree of 
density, the exact cause of which is not 
clearly apparent. In the later films the 
liver seems to be more opacified, relatively, 
than the spleen. Generally speaking, the 
degree of intensification of the shadow of 
the kidneys is much greater than that of 
the liver, especially in proportion to their 
anteroposterior thickness. This might be 
expected from the fact that a very much 
larger proportion of the blood from the 
abdominal aorta passes through the kid- 
neys than through the liver. 

At approximately eight seconds (Fig. 6), 
but sometimes as late as twelve seconds 
after the end of the injection, a fairly good 
visualization of the entire portal venous 


Fic. 6. Hepatogram, normal, eleven seconds after be- 
ginning of injection. The portal venous system is 
well demonstrated. Note portal vein (6) and its in- 
trahepatic branches (6a), splenic vein (7), right 
and left renal veins (8 and 9) as well as many other 
venous tributaries of the portal circulation. The 
opacification of the liver, spleen and kidneys is ex- 


hibited. 
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circulation, including its intrahepatic 
branches, can be obtained. This is not 
constant and the reason for its inconstancy 
cannot be determined from the clinical find- 
ings of the patients examined. In some in- 
stances, obvious obstruction to the flow of 
blood, as in the case of severely damaged, 
poorly functioning kidneys, appears to 
increase the amount of contrast medium 
entering into the portal circulation with 
unusually vivid demonstration, therefore, 
of the portal vein, the splenic vein and its 
tributaries. The individual portal veins 
can also be made out with a fair degree of 
clarity within the liver itself. The typical 
normal appearance immediately at the end 
of injection and eight seconds later is ex- 
hibited in Figure 7. 

Animal experimentation on rats, in 
whom cirrhosis of the liver has been induced 
artificially by the injection of toxic sub- 
stances, has been extensively studied by 
Daniel and his associates.>® They made 
roentgen studies of the liver by direct injec- 
tion of contrast medium into the portal 
circulation. They found a very striking dif- 
ference in the appearance as between the 
normal and the cirrhotic liver in such ani- 
mals. In the normal liver, at a suitable 
interval after the injection of the contrast 
medium, there is a fairly uniform density 
found throughout the entire liver, similar 
to that which we have observed in our own 
studies on humans by portal venous injec- 
tion at the operating table. In the cirrhotic 
liver, in rats, the venous circulation could 
be clearly made out but there was such a 
marked delay in the diffusion of the ma- 
terial through the substance of the liver 
that at no time was there an effective 
opacification of the liver as a whole. 

Our own experience with cirrhosis is 
relatively limited and, in some respects, the 
method does not lend itself well to the 
study of patients with this disease. The 
reason for this lies in the fact that patients 
with cirrhosis of the liver are so frequently 
affected by abnormalities in the clotting 
mechanism; as a result, we have been very 
hesitant in introducing so large a needle 
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Abdominal Aortography 


7. Normal aortogram. (4) Roentgenogram immediately at end of injection. Hepatic (7) and splenic (2) 


avvesion as well as renal arteries (3 and ¢) are well demonstrated. Note beginning opacification of spleen 
(77) already. (B) Film at eight seconds after beginning injection. The portal vein (6) and its intrahepatic 
branches (6a), and the splenic vein (7) are well shown. There is a marked opacification of the spleen (77) 
equal to that of the kidneys. The liver edge indicated by arrow Zo is well seen; its density is increased but 


is less than that of spleen and kidneys. 


into the abdominal aorta in such individu- 
als for fear that hemorrhage might occur. 
In a small number of cases of cirrhosis, 
however, we have been able to demonstrate 
effectively exactly the mechanism reported 
by Daniel e¢ a/. ;° namely, that the opacifica- 
tion of the liver does not proceed as in the 
normal, but rather that there is a very 
marked diminution in the degree of opacifi- 
cation or no increase in the density of the 
liver at all as compared to the shadow seen 
prior to the introduction of the contrast 
medium. A case of cirrhosis is illustrated in 
Figure 8. The low density of the liver as 
compared to that of the enlarged spleen 
and of the right kidney (the left had been 
extirpated) is typical. Our experience is not 
sufficiently advanced to indicate that this 


would be a reliable diagnostic criterion of 


cirrhosis, but the preliminary studies indi- 
cate that it holds strong possibilities, pro- 
viding the prothrombin mechanism is sufh- 
ciently normal to permit the injection of the 
contrast medium without danger. 

It is obvious at once that this method 
may give information of value insofar as 
changes in the extrahepatic portal circula- 
tion are concerned (Fig. 6 and 7). Gener- 
ally speaking, however, in patients who are 
suspected of obstructions to the portal 
circulation, such as splenic vein thrombosis 
and other lesions of this nature, and who 


would be available for immediate surgical 
exploration, it would be more valuable to 
introduce the contrast medium through 
spleen puncture or-at the operating table 
through direct puncture of the portal vein 
by the technique of Moore and Briden- 
baugh":” than by this method. Neverthe- 
less, in certain cases it may provide impor- 
tant information as to obstruction of the 
portal circulation within the veins them- 


Fic. 8. Hepatogram in a case of cirrhosis of the liver 
made eight seconds after beginning of injection. 
Left nephrectomy for hypernephroma had been 
done a year before. Note the enlarged, well opaci- 
fied spleen (77), the splenic vein (8). Some opacifi- 
cation of a part of the liver over the spine and just 
medial to it (70) can be seen. Contrast the over-all 
density of the liver with that of the right kidney 
and the spleen. The density of the liver is little or 
no greater than in the control film made before in- 
jection. This is characteristic of cirrhosis. 
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Fic. 9. Aortogram in a case of carcinoma of the pan- 
creas. Roentgenogram made at end of injection. 
Note the normal hepatic artery (7), right renal 
artery (3), left renal artery (¢). The occlusion of 
the splenic artery is shown by arrow 2. Note the 
absence of any shadow of the spleen although the 
liver and kidneys are already somewhat opacified. 


selves, in contrast to that produced by the 
obstruction at the periphery of the portal 
circulation from cirrhosis of the liver. As 
far as our experience at the present moment 
is concerned, however, the constancy of the 
demonstration of the extrahepatic portal 
circulation is not of such an order that the 
method would be reliable. 

It seems apparent that abnormalities of 
the arterial circulation of the liver and 
spleen may also be determined by this 
procedure. Thus we have seen hemangi- 
omas of the liver exhibited by the tortuosity 
and dilatation of intrahepatic branches of 
the artery. In the same way, aneurysms of 
the splenic artery may be observed. Throm- 
bosis of these vessels may also be detected, 
as in the case illustrated in Figure 9g, in 
which complete occlusion of the splenic 
artery occurred secondary to a carcinoma 
of the pancreas. 

It is in the field of tumors of the liver 
that this process may have its greatest use- 
fulness. Patients with a mass on the right 
side in whom there is difficulty in dis- 
tinguishing between a tumor or mass within 
the liver itself, an unusual lobe of the liver, 
or a perirenal, retroperitoneal or subhepatic 
tumor, entirely independent of the liver, 
can be aided greatly by this method. It is 
unnecessary here to indicate the utility of 
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this procedure in the distinction between 
malignant neoplasms and benign cysts of 
the kidney. Such findings have been de- 
tailed by many authors. But a distinction, 
not so much between benign and malignant 
lesions, but rather as between a tumor of 
the liver and a mass arising from neighbor- 
ing structures, can also be made out. Care- 
ful study of repeated films will indicate the 
direction of the arterial circulation of the 
liver and whether or not it involves the 
part to be observed. Furthermore, observa- 
tion of the opacification of the area under 
consideration, as contrasted to the remain- 
ing portion of the liver, will indicate 
whether or not the tumor is a part of the 
liver itself. In several patients with retro- 
peritoneal lipomas, perirenal masses, re- 
currence of hypernephroma in an area of 
resection, etc., we have been able to demon- 
strate that the lesion was extrahepatic. On 
the other hand, in one case of hepatoma 
we were able to demonstrate that the tu- 
mor actually was a part of the liver itself. 

In the field of liver metastases this pro- 
cedure may be of very great value, particu- 
larly in the evaluation of the extent and 
distribution of such lesions in the liver 
prior to operation. There are two indica- 
tions for such a study with respect to sur- 
gery. The first is to determine whether me- 
tastases are so extensive as to make surgery 
impossible. The second situation is that in 
which the surgeon hopes to remove a soli- 
tary hepatic metastasis, but needs good evi- 
dence before operation to indicate that there 
are no other metastases elsewhere in the 
liver. 

What form would carcinomatous metas- 
tases of the liver take under these circum- 
stances? It is notable that tumors of the 
kidney which are not necrotic exhibit an 
increased amount of contrast when ab- 
dominal aortography is performed. This no 
doubt is due to the great capillarity within 
the tumor itself and the so-called tumor 
staining is a characteristic phenomenon. 
However, in the case of necrotic tumors of 
the kidney, the reverse is true, and we have 
seen tumors of the kidney in which practi 
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cally none of the contrast medium entered 
because the tumor was almost completely 
necrotic, with relatively few viable areas. 
Studies of the liver removed at autopsy 
have been made by Lewis and his associ- 
ates,® using a colored plastic to inject the 
blood vessels. These indicate that in many 
cases, at least, the metastases in the liver 
have a greatly deficient, rather than an 
increased, circulation. This is borne out by 
the fact that metastases in the liver tend 
to be somewhat necrotic and somewhat 
avascular. Furthermore, it is evident that 
when contrast material is being carried into 
the liver through the medium of the vascu- 
lar trunks in the living individual, the pres- 
ence of metastases compressing the sinu- 
soids in that area would prevent diffusion 
of the contrast material from the vascular 
trunks into the substance of the liver and 
therefore produce areas of defect. Our ex- 
perience in clinical cases of metastases has 
borne this out and, in a number of cases, we 
have been able to observe actual defects 
within the contrast medium resembling 
closely those which had previously been 
seen when thorotrast was used to visualize 
the liver substance (Fig. 10). On the other 
hand, we have had a number of cases in 
which metastases were proved in which no 


Fic. 10. Metastasis to liver from hypernephroma, 
hepatogram. Roentgenogram made ten seconds 
after end of injection. Solitary defect within opaci- 
fied liver is outlined by arrows. The difference in 
density is obvious in the original roentgenograms 
but difficult to reproduce. 
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Fic. 11. Hepatogram in a case of metastasis to the 
liver, later demonstrated at operation. Roentgeno- 
gram made eleven seconds after the beginning of 
injection. Note the good over-all opacification of 
the liver (77) as contrasted with the upper pole of 
the right kidney (77). No defects could be observed 
within the structure of the liver. Obviously, not all 
metastases can be visualized by this procedure. 


change whatever could be made out in the 
hepatograms made by abdominal aortog- 
raphy (Fig. 11). This would seem to suggest 
that in some metastases there is consider- 
able diffusion of the contrast medium 
through the area involved and, therefore, 
no defects appear. We have not yet seen 
any cases in which the tumor staining, so 
characteristically seen in kidney tumors, 
appears within metastases of the liver. 
Within the limits of a small experience it 
appears, however, that, in many cases at 
least, this procedure may permit the vis- 
ualization of metastases effectively, demon- 
strated as areas of markedly diminished 
density within the opacified liver as a whole 
similar to those seen in cystic disease, as 
shown above (Fig. 5). 

Further perfection of the roentgeno- 
graphic technique is needed. The size of the 
film used in the ordinary Fairchild cassette 
is too small for adequate demonstration of 
the liver and spleen. It would be desirable 
to obtain at least 11 by 14 inch films at 
rapid intervals. The circulation being rela- 
tively slow, it is probable that two second 
intervals between exposures would be suffi- 
cient. The exposure factors in this part of 
the anatomy are sufficiently long to make 
it desirable to keep the number of roent- 
genograms as few as possible. With such 
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improvements, however, we believe this to 
be an adequate method for the roentgen 
study of the liver and spleen and, within 
some limits, of the portal circulation. 


SUMMARY 


A procedure for the roentgen visualiza- 
tion of the liver and spleen by means of 
the introduction of a contrast medium 
through the abdominal aorta is described. 
A rapid exposure technique with multiple 
films will permit reasonably adequate dem- 
onstration of the size, shape, position and 
internal structure of the liver and spleen. 
The hepatic and splenic arteries and the 
portal venous circulation are sufficiently 
well demonstrated, so that diseases of 
these structures can be elucidated. Diseases 
of the liver, itself, especially cirrhosis and 
metastases from tumors are usually well 
delineated. Until a contrast medium which 
is harmless can be introduced into the liver 
by the oral or intravenous route, the path- 
way through the abdominal aorta may be 
the method of choice.* 


Leo G. Rigler, M.D. 
University of Minnesota 
Medical School 
Minneapolis 14, Minnesota 
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TRANSLUMBAR ARTERIOGRAPHY IN INTRINSIC 
DISEASE OF THE ABDOMINAL AORTA 
AND ITS BRANCHES* 


By BENJAMIN FELSON, M.D. 


CINCINNATI, OHIO 


EXPERIENCE with translumbar ar- 
teriography accumulates, its value in 
the diagnosis of intrinsic disease of the ab- 
dominal aorta and its branches is becoming 
more and more apparent. The subject is 
assuming greater importance in the light of 
recent advances in arterial surgery, in 
which thromboendarterectomy, resection, 
and vascular grafting are now playing an 
increasing role. 

In the initial enthusiasm for arteriogra- 
phy, clear-cut indications for its use were 
not laid down, particularly in relation to 
abnormalities of the vessels. A re-evalua- 
tion of the effectiveness of this diagnostic 
method in arterial disease therefore seems 
indicated. 

Personal experience with material culled 
from a series of over 1,000 translumbar ar- 
teriograms has afforded us an excellent op- 
portunity to review the subject and to 
draw certain conclusions as to the value of 
the procedure in specific types of arterial 
disease. In the following paragraphs these 
conditions are discussed, and the value of 
arteriography 1 in their diagnosis and man- 
agement is assayed on the basis of data ob- 
tained in our own and other institutions. 


ANEURYSM 


Aortic. The clinical diagnosis of abdomi- 
nal aortic aneurysm is usually made on the 
basis of an expansively pulsating mass. 
However, this finding is not always reliable, 
and in 2 2 such cases in our series arteriogra- 
phy failed to demonstrate an aneurysm. 
Subsequent exploration revealed carcinoma 
of the pancreas in one and retroperitoneal 
sarcoma in the other. A similar case is re- 
ported by Wagner, Price and Swenson.® 
Therefore, unless plain roentgenograms re- 


veal typical signs of aneurysm (calcification 
or bone erosion), arteriography should be 
performed for diagnostic confirmation. 

Recent techniques in surgery of aortic 
aneurysm (wiring with electrocoagulation,® 
resection with grafting,® by-pass grafting,” 
and excision of the sac?) are facilitated if 
exact information concerning the location, 
origin, and length of the aneurysm is avail- 
able. This information can best be obtained 
by translumbar arteriography. Arteriogra- 
phy is also important in evaluating the 
operative results. 

Figure 1 illustrates an aneurysm of the 
distal aorta with extension into the right 
common iliac artery. Because of the loca- 
tion and extent of the lesion as shown on 
the arteriogram, cellophane wrapping was 
performed instead of excision and grafting. 

Renal Artery. Aneurysms of the renal 
artery are quite rare, being encountered in 
only 0.01 per cent of autopsies.*° They 
usually contain calcium, in which case the 
diagnosis can ordinarily be made roent- 
genologically without resorting to arteri- 
ography. At times, localization of the cal- 
cific density may be uncertain, and arteri- 
ography may be indicated. A noncal- 
cified aneurysm of an intrarenal branch of 
the renal artery was found in 1 case in the 
present series. 

Splenic Artery. Aneurysms of the splenic 
artery are encountered in about 0.04 per 
cent of autopsies. Calcification is quite 
common, and when it occurs the diagnosis 
can usually be established by appropriate 
roentgen studies, without recourse to arteri- 
ography.*° Noncalcified splenic artery aneu- 
rysms have occasionally been demon- 
strated by arteriography.® 

We have encountered a number of cal- 


* From the Department of Radiology, University of Cincinnati College of Medicine and Cincinnati General Hospital. Presented at 


the Fifty-fourth Annual Meeting, American Roentgen Ray Society, Cincinnati, Ohio, Sept. 


29-Oct. 2, 1953. 
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Fic. 1. Female, aged sixty-five. Aneurysm of distal 
abdominal aorta extending into right common iliac 
artery, confirmed at operation. The location and 
extent of the aneurysm and the poor condition of 
the patient precluded excision and grafting. Cello- 
phane wrapping was performed. 


cified splenic artery aneurysms on abdomi- 
nal roentgenograms, but arteriography was 
performed in only 1 of these, previously re- 
ported.*? In addition, a noncalcified aneu- 
rysm was observed as an incidental finding 
in I case. 
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Hepatic Artery. Aneurysm of the hepatic 
artery is rare, only 96 cases having been 
reported.*!® The majority of these cases 
exhibited signs of common duct obstruc- 
tion, gastrointestinal hemorrhage, or hemo- 
peritoneum. The diagnosis has not been 
made prior to operation or autopsy. A cal- 
cified aneurysm of an accessory hepatic 
artery was identified by arteriography i in I 
case, and confirmed at operation (Fig. 2). 

Iliac Artery. Aneurysm of the common 
iliac artery or one of its branches may be 
associated with peripheral vascular symp- 
toms and impaired femoral pulsations. Ar- 
teriography performed for the purpose of 
demonstrating iliac thrombosis may reveal 
aneurysm instead. More commonly there is 
fusiform rather than saccular dilatation. 
Figure 3 illustrates aneurysmal dilatation 
of both iliac arteries in a patient with poor 
femoral pulsations bilaterally. 


ARTERIOVENOUS FISTULA 


Arteriovenous fistula can usually be diag- 
nosed clinically. However, arteriography 
may be of considerable assistance to the 
surgeon by delineating the vessels involved 
and the size and number of communica- 
tions, 

We have been given the opportunity of 
studying translumbar arteriograms in 3 
cases of traumatic femoral arteriovenous 


Fic. 2. Male, aged sixty. Calcified aneurysm of an accessory hepatic artery (arrows) arising directly from 
the aorta. (4) Plain film of the abdomen. (B) Translumbar arteriogram showing contrast medium filling 
the aneurysm. The diagnosis was confirmed at operation. 
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Fic. 3. Male, aged seventy-four. Aneurysmal dilata- 
tion of both common iliac arteries. Femoral pulses 
were barely palpable bilaterally. 


fistula through the kindness of Dr. Joseph 
L. Morton, of Columbus, and Dr. Everett 
L. Pirkey and Dr. David Shapiro, of Louis- 
ville. In each of these cases the abnormal 
communication between the femoral artery 
and vein was visualized and the dilated and 
tortuous collateral arteries and veins were 
clearly shown (Fig. 4). 

A small hemangioma of the liver was an 
incidental finding in 1 of our cases (Fig. 5). 
Small hepatic hemangiomas are quite often 
discovered at autopsy, and larger ones are 
occasionally palpable clinically. 

Arteriovenous communications and he- 
mangiomas occasionally occur in other vis- 
cera!® and should be demonstrable by trans- 
lumbar arteriography. 


THROMBOSIS 


Aortic. Thrombotic occlusion of the distal 
aorta is not uncommon, the autopsy in- 
cidence being approximately O.I per cent.3 
The condition is most frequently found 
among young adult males. Arteriosclerosis 
plays a considerable role in its develop- 
ment, although occasionally inflammatory 
arteritis, thromboangiitis obliterans, syph- 
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Fic. 4. Male, aged twenty-eight. Arteriovenous fis- 
tula following closure of a traumatic perforation of 
the left femoral artery. The fistula (middle arrow) 
connects the femoral artery and vein. Upper arrow 


indicates the external iliac artery and vein, lower 


arrow the femoral artery in the thigh. 


ilis, and trauma have been implicated.’ 

The thrombosis is said to begin most 
often in one common iliac artery and to 
extend proximally to involve the aorta and 
opposite common iliac. However, it some- 
times arises in the aorta itself. The throm- 
bus propagates slowly, permitting the de- 
velopment of considerable collateral circu- 
lation.®:7 

Leriche” first described the clinical syn- 
drome which now bears his name. Signs and 
symptoms of peripheral vascular disease are 
usually present. Hypertension confined to 
the upper extremities and a history of un- 
stable erections are common, but not in- 
variable, findings. The clinical diagnosis 
can usually be made by noting the absence 
of pulsation over the femoral arteries and 
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Fic. 5. Female, aged fifty-eight. (7) Small hemangioma of the liver (arrow) filling from the right hepatic 
artery. (B) Film made five seconds later shows retention of contrast medium in the hemangioma. 


lower abdominal aorta.” The average 
duration of symptoms is seven years. If un- 
treated, death ultimately occurs from com- 
plications of hypertension, from gangrene 
of the lower extremities, or, rarely, from 
extension of the thrombus ubove the renal 
arteries. 

Surgery has given encouraging results in 
controlling the disease. Although sympa- 
thectomy has not been as effective alone as 
when combined with resection of the in- 
volved segment, performance of the latter 
procedure is not always possible.'°:?> More 
recently thromboendarterectomy*’ and re- 
section with grafting’® have been recom- 
mended. 

Translumbar arteriography has fre- 
quently been used to establish the diagno- 
sis. Of equal importance, however, is 
that it aids the surgeon in selecting and 
planning the operative procedure." Exten- 
sion of the thrombus to the vicinity of the 
orifices of the renal arteries is a contraindi- 
cation to resection. Marked arteriosclerotic 
involvement proximal to the aortic ob- 
struction makes ligation or grafting dif_- 
cult or impossible. The extent of the col- 
lateral circulation may be of prognostic im- 
portance. This information is readily ob- 
tained by arteriography. 


The arteriogram (Fig. 6) is easily inter- 
preted. The proximal level of the obstruc- 
tion in relation to the major branches of the 
aorta is noted. The state of the aortic wall 
is determined by the degree of irregularity 
of its margins and by the width of the col- 
umn of contrast medium proximal to the 
thrombus. The collateral pathways vary 
with the location of the thrombus. The 
anastomotic channel between the middle 
colic branch of the superior mesenteric 
artery and the left colic branch of the in- 
ferior mesenteric artery is commonly pres- 
ent, and appears as a single wavy vessel 
meandering through the left abdomen. The 
lower intercostals are often visualized as 
dilated tortuous vessels anastomosing in- 
ferolaterally with the deep circumflex iliac 
branches of the external iliacs. The col- 
lateral channels connecting the lumbar 
arteries with the deep circumflex iliac and 
iliolumbar arteries are frequently seen in 
the paravertebral region. Less commonly 
visualized are the collaterals between the 
superior and the inferior epigastric arteries 
and those joining the sigmoidal and hemor- 
rhoidal branches of the inferior mesenteric 
artery with the hemorrhoidal branches of 
the hypogastrics. 

Saddle embolism of the aortic bifurcation 


Fi 


Vor 
ter 
| | for 

j de 

‘ tii 

de 

wi 

de 
| 4 

i i £ 
Q) ca 

a 

pe 
or 


72, No. 4 


has been demonstrated by translumbar ar- 
teriography,™:*! but emergency operation 
for this condition ordinarily should not be 
delayed for the performance of arteriogra- 
phy. 

Renal Artery. Complete occlusion of a 
main renal artery is not rare, and we have 
demonstrated it a number of times by 
translumbar arteriography (Fig. 7). How- 
ever, we have encountered several cases in 
which one or both renal arteries failed to 
fill on technically adequate arteriograms, 
despite the absence of clinical or pyelo- 
graphic evidence of renal artery occlusion. 
The diagnosis of renal artery thrombosis 
can be made with greater assurance when 
a kidney exhibits complete loss of excretory 
function in the presence of normal ureter, 
pelvis, and calyces as revealed by the retro- 
grade pyelogram. 


Fic. 6. Female, aged thirty-seven. Thrombotic oc- 
clusion of the aorta. The arteriogram reveals aortic 
obstruction (7) extending almost to the level of the 
renal artery orifices, a relatively normal aorta 
proximal to this level, a tortuous anastomotic 
channel (3?) between the superior (2) and inferior 
mesenteric arteries, and dilated tortuous lower in- 
tercostal arteries (¢) connecting to branches of the 
deep circumflex iliacs. The patient had peripheral 
vascular symptoms and bilateral absence of femo- 
ral pulses. 
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Fic. 7. Male, aged sixty-six. Left renal artery occlu- 
sion. Intravenous pyelogram revealed absence of 
function of left kidney, but left retrograde pyelo- 
gram was normal. Translumbar arteriogram re- 
veals normal right main renal artery (arrow) but 
absence of visualization of the left, confirming the 
diagnosis of left renal artery thrombosis. The pa- 
tient had hypertension. 


From this experience it is concluded that 
translumbar arteriography has little to of- 
fer in the diagnosis of complete occlusion of 
a renal artery. This statement does not ap- 
ply to partial occlusion of the renal artery, 
or to complete occlusion of one of its 
branches. In the latter conditions, renal 
function is often normal despite the pres- 
ence of infarcts, and arteriography may be 
the only means of establishing the diag- 
nosis. In a previous communication® the 
arteriographic findings in 4 proved cases of 
renal infarction were described. In 2 cases 
no distinctive arteriographic features were 
noted. In the specimens, the infarcts were 
small and the occluded vessels peripherally 
located. The third case revealed abrupt 
termination of several of the smaller renal 
artery branches, associated with localized 
depressions in the renal outline overlying 
these vessels. The fourth case showed al- 
most complete occlusion of the left main 
renal artery with only a single branch 
entering the kidney. 

Iliac Artery. Loose”’ states that throm- 
bosis of a common iliac artery or one of its 
major divisions occurs in about 35 per cent 
of patients with peripheral arterial disease. 
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In iliac thrombosis the signs and symptoms 
of peripheral vascular disease are present 
and there is usually absent femoral pulsa- 
tion. The condition sometimes occurs bi- 
laterally and then may simulate aortic 
thrombosis. 

Various surgical procedures have been 
utilized in treating this condition, includ- 
ing sympathectomy, thromboendarterec- 
tomy,” and resection with arterial or 
venous grafting.?°** There has been con- 
siderable recent progress in this field of 
surgery. 

The.final selection of patients for surgery 
and the type of operation to be performed 
depend on the location and extent of the 
arterial obliteration, the status of the ar- 
terial wall proximal and distal to the 
thrombus, the amount of collateral circu- 
lation, and, most important, the demon- 
stration of refilling of the distal portion of 
the main arterial channel by the collater- 
als.2°??7 Only arteriography provides all this 
essential information. 

The presence of numerous irregular de- 
fects in the artery above and below the 
thrombus signifies severe disease in the 
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arterial wall which makes grafting tech- 
nically difficult (Fig. 8). The absence of 
distal filling of the main channel indicates 
that a distal vessel suitable for anastomosis 
probably will not be found (Fig. 9). The 
demonstration of multiple occlusions usu- 
ally means that definitive surgery is im- 
practical. 

Occasionally, clinical findings consistent 
with iliac thrombosis are associated with 
the arteriographic demonstration of severe 
arterial disease with patent but attenuated 
lumens. Direct surgery of these arteries is 
not feasible in such cases.”° 

In Buerger’s disease extensive throm- 
boses, relatively normal arterial walls, 
minimal collateral circulation, and failure 
of refilling of the main artery are said to 
occur. Since arterial surgery is not in- 
dicated, arteriography has little practical 
value in this disease at the present time. 
As experience increases, however, arteri- 
ography may prove helpful in the diagnosis 
of Buerger’s disease. 

Translumbar arteriography is preferable 
to other methods of arteriography (cathe- 
ter, counter-current, and femoral arteriog- 


Fic. 8. Male, aged seventy. Femoral artery thrombosis. (4) The right femoral artery is blocked (arrow) at 
its junction with the external iliac artery. Note the marked irregular narrowing of both common iliacs and 
the right external iliac artery. The right femoral pulse was absent and the left was diminished. (B) Normal 
translumbar arteriogram for comparison (courtesy of Dr. Joseph L. Morton). (7) Aorta; (2) common iliac; 


(3) external iliac; (¢) hypogastric; (5) femoral. 
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Fic. 9. Male aged sixty. Common iliac artery throm- 
bosis. The left common iliac is obstructed at the 
aortic bifurcation (circle). The left hypogastric 
fills from collaterals of the inferior mesenteric and 
sacral arteries. The left external iliac and femoral 
arteries did not fill on any films in the series, al- 
though collaterals were visualized in the left thigh. 
The left femoral pulse was absent. 


raphy) in the demonstration of thrombosis 
of the aorta and iliac arteries. With the 
latter procedures, the risk of inducing vaso- 
spasm in an already diseased limb is said to 
be greater,*4 and information concerning 
the status of the vessel proximal to the 
block is not obtained. The catheter meth- 
ods are also more time consuming, in our 
experience. 

Excellent arteriograms of the thigh and 
leg can be obtained by aortic injection (Fig. 
10). Certain modifications of the conven- 
tional abdominal arteriographic technique 
are necessary. The aortic puncture is made 
at a lower level, usually at the third lumbar 
vertebra. Larger quantities of contrast 
medium (about 30 cc.) are injected. A tour- 
niquet applied to the normal extremity 
may also be helpful. Serial films at about 
one second intervals are desirable but not 
essential. 


RENAL HYPERTENSION 


Goldblatt and his co-workers found that 
constriction of one main renal artery re- 
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Fic. 10. Male, aged sixty-seven. Femoral artery 
thrombosis in thigh demonstrated by translumbar 
arteriography. The left femoral artery is blocked at 
the level of the profunda femoris (upper arrow). 
There is refilling of the popliteal artery via col- 
laterals (lower arrow). The left popliteal pulse was 
absent. 


sulted in transient hypertension in the dog, 
and more prolonged hypertension in certain 
other animals. Constriction of both renal 
arteries produced persistent hypertension, 
as did constriction of one renal artery and 
removal of the opposite kidney. Excision of 
the ischemic kidney following unilateral 
constriction resulted in the disappearance 
of hypertension. 

These classical experiments immediately 
raised the hope that hypertension associ- 
ated with unilateral kidney disease might 
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be benefited or cured by removing the 
diseased kidney. This proved to be true in 
relatively few patients, most of whom had 
unilateral chronic pyelonephritis with in- 
trarenal stenosing vascular disease. How- 
ever, case reports of hypertension resulting 
from unilateral involvement of the main 
renal artery, by embolism, thrombosis, 
aneurysm, or pressure from an extrinsic 
mass, though not numerous, seem authen- 
tic. 9:16.21 

Bilateral main renal artery involvement 
has not been so well documented as a cause 
of Goldblatt, 
Kahn and Lewis” encountered patients 
with hypertension who at autopsy showed 
stenosis of the mouth of each renal artery 
by arteriosclerotic plaques or thrombosis, 
and in whom the intrarenal vessels were es- 
sentially normal. They remarked, “If such 
conditions could be recognized in life, treat- 
ment by production of accessory renal cir- 
culation might be successful.” 


Fic. 11. Female, aged thirty-seven, with malignant 
hypertension. Renal function tests, urinalysis, and 
pyelography were normal. Arteriogram shows nar- 
row segment in the right main renal artery (arrow) 
and a localized constriction with post-stenotic di- 
latation in the left renal artery. 
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The case shown in Figure 11 (reported 
through the courtesy of Drs. L. G. Herr- 
mann and A. J. Gabriele) appears to fulfill 
these conditions. Bilateral constriction of 
both renal arteries was clearly demon- 
strated on the arteriogram. Unfortunately, 
the patient died of malignant hypertension 
before contemplated surgery (splenorenal 
arterial anastomosis) could be carried out. 
Autopsy revealed marked arteriosclerotic 
constriction of the right main renal artery, 
but the stenosis on the left was not well 
defined. 

This case represents the only one among 
our series of approximately 75 hyperten- 
sives that showed involvement of either 
main renal artery on arteriography. We 
have seen unilateral constriction of a renal 
artery unassociated with hypertension in 2 
cases. This experience is borne out by the 
paucity of reports of positive arterio- 
graphic findings in hypertensives recorded in 
the literature, and is in agreement with 
Goldblatt’s conviction that human hyper- 
tension is much less commonly related to 
constriction of the main renal artery than 
to disease of the intrarenal vessels. In the 
latter group, the affected intrarenal 
branches are too small to be depicted by 
present arteriographic techniques. 

For these reasons we believe that ab- 
dominal arteriography seldom provides in- 
formation of importance in the diagnosis or 
management of renal hypertension and 
that our present state of knowledge does 
not warrant its routine use in such cases. 


SUMMARY AND CONCLUSIONS 


The literature on translumbar arteriog- 
raphy offers convincing evidence that the 
abdominal aorta and its branches can be 
visualized consistently and with reasonable 
safety, often yielding important informa- 
tion obtainable in no other manner. This is 
supported by personal experience with a 
large series of cases. Even when other 
methods result in a correct diagnosis of the 
vascular condition, arteriography may af- 
ford additional information which is im- 
portant in its management. This is particu- 
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larly true in the expanding field of arterial 
surgery, where arteriography often guides 
the surgeon in his selection of cases, choice 
of methods, and planning of the operative 
procedure. In a few areas where it was ini- 
tially hoped that arteriography might be of 
great importance, notably in the diagnosis 
of the Goldblatt kidney, it has proved dis- 
appointing. 

Thus, translumbar arteriography is of 
value in the diagnosis and treatment of 
thrombosis and aneurysm of the aorta and 
iliac arteries, arteriovenous fistula, and in 
renal infarction. It is seldom indicated in 
calcified aneurysm of the renal or splenic 
artery, thrombotic occlusion of the main 
renal artery, saddle embolism of the aorta, 
and hypertension. 

On the whole, abdominal arteriography 
can now be accepted as a reliable diagnostic 
implement and therapeutic guide in arterial 
disease of the abdominal aorta and its 
branches. 


Department of Radiology 
Cincinnati General Hospital 
Cincinnati 29, Ohio 
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DISCUSSION OF PAPERS BY EVANS, RIGLER 
AND OLFELT, AND FELSON 


Dr. Paut C. Swenson, Philadelphia, Penn- 
sylvania. The papers to which we have listened 
today have to do with an ever increasingly 
popular procedure. There can be no question 
that the use of vascular radiopaque media have 
done much to increase our knowledge of the 
anatomy, physiology and pathology of the 
abdominal viscera and their vascular supply. I 
am sure that we are going to see an ever in- 
creasing use of these procedures as our tech- 
niques improve. The essayists are all to be 
congratulated on the very fine demonstration 
of their work in a very difficult and relatively 
new field. 

On observing some of the work in Europe this 
past summer, particularly in Scandinavia, I was 
impressed with some of the results that they 
had obtained with this procedure. Their serial 
anatomic studies following arteriography were 
amazing. The studies were carried out through 
a series of rapid roentgen-ray exposures—some 
taken as fast as § to 6 per second. When this 
can be accomplished, there has to be little con- 
cern about how, when and where the opaque 
material was injected. Indeed, I saw some series 
of 20 films made in this manner where the 
contrast medium had been injected through the 
arm vein after which either angiocardiography 
or abdominal aortography, as well as visualiza- 
tion of the liver, spleen and kidneys was ac- 
complished. This, of course, makes the differ- 
ential timing less important. 

The current story, as far as diagnostic roent- 
genology is concerned, is that of new and better 
contrast media and new and better administra- 
tion of the same. The splenic vein is now being 
visualized by direct injections through the 
abdominal wall into the spleen. The biliary 
tract is being attacked from without by direct 
injection into the gallbladder, and more and 
more the various radiopaque media are being 
injected with the patient on the operating table 
into certain exposed organs. Serial films have 
made it possible to follow the medium through 
the routes of absorption and excretion. 

All these procedures have a real place once 
the indications are carefully considered. They 
are not to be used promiscuously, but, when 
indicated, they are really important. 

I would like to discuss the problem of demon- 
strating metastatic tumors to the liver. There 
may be reason to question the conclusions of 
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Drs. Rigler and Olfelt in regard to the opacifica- 
tion or nonopacification of tumor masses. Re- 
cently Dr. John Healy of the Daniel Baugh 
Institute of Anatomy at Jefferson Hospital has 
been injecting autopsy specimens of the liver. 
He has encountered a number with metastatic 
nodules. They were all adenocarcinomas. When 
vinylite injections were made in these cases, 
the metastatic nodules were shown to be 
directly supplied by branches of the hepatic 
arteries and there was an extensive vascular 
rosette about each nodule, with well defined 
arterial branches penetrating the nodule itself. 
He has also injected the portal circulation in 
these cases and in no instance was there any 
connection shown in these cases with the 
metastatic areas. The ductal systems were dis- 
placed by metastatic nodules, but did not enter 
them. 

Segall! reported 3 cases examined by es- 
sentially the same technique and he got the 
same results as Dr. Healy? achieved. Mann, 
Wakim and Baggenstoss* also report 2 cases. 
Bierman? ef ai. reported an increased vascular- 
ity about neoplasms in the liver in 4 of § cases 
with liver metastasis. In the fifth patient dis- 
tortion of the vessels was apparent. This work 
was done on live patients following catheteriza- 
tion of the celiac axis. 

It is our belief, based on the above findings, 
that the percentage of metastatic nodules 
which will show a vascular sludge should be 
rather high, particularly if the opaque material 
is injected directly into the celiac axis. 

One more point should be mentioned in re- 
gard to the essayists’ indications for the per- 
formance of hepatography in the case of sus- 
pected neoplasms. I think a third and most 
important indication should be that since a 
solitary metastasis is occasionally resectable, 
providing the damage to the blood supply will 
not be so extensive that too large a portion of 
the hepatic tissue will have to be sacrificed, one 
can then become familiar with the normal anat- 
omy of the hepatic artery. One can determine 
from a hepatic arteriogram not only the pres- 


1 Segall, H. N. Experimental anatomical investigation of blood 
and bile channels of liver. Surg., Gynec. & Obst., 1923, 37, 152-178. 

* Healy, J. E. Personal communication. 

3 Mann, J. D., Wakim, K. G., and Baggenstoss, A. H. Vascula- 
ture of human liver; study by injection-cast method. Proc. Staff 
Meet., Mayo Clin., 1953, 28, 227-232. 

4 Biermann, H. R., Miller, E. R., Byron, R. L., Dod, K. S., 
Kelly, K. H., and Black, DD. Ei Intra- arterial catheterization of 
viscera in man, Am. J. Roentcenot. & Rap. THERAPY, 1951, 66, 
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ence of a solitary metastasis, but also the artery 
which supplies that portion of the liver in ques- 
tion and thus determine the feasibility of resec- 
tion. 

Our work as radiologists is becoming highly 
specialized, as these three presentations have 
demonstrated. The practical value of all three 
procedures has been shown. 

I think we should conclude this fine sympo- 
sium on a note of caution. One should always 
mention the possible harm of any new proce- 
dure. Therefore, I would urge that the possi- 
bility of a reaction to the radiopaque medium 
that is used be considered in every case and 
everything possible done to safeguard the pa- 
tient in this respect. Sometimes when there is 
a history of allergy or sensitivity to a drug, 
there is often the necessity for deciding whether 
the benefit of the procedure is worth the possi- 
ble hazard, keeping the comfort and welfare of 
the patient in mind at all times. Dr. Evans im- 
plies that there is an adequate test of sensitiv- 
ity. In my experience there is no reliable test. 
I have had two nearly fatal reactions to radio- 
paque media—one from a test dose, so-called, 
and one with a negative skin reaction. I also 
have seen cases get along well when the reac- 
tions to the tests were positive. 


Dr. Ricer (closing). I will make a few com- 
ments, especially since Dr. Swenson directed 
some questions to my paper. 

At the outset, before I forget, may I say that 
Dr. Miller warned me to warn you (and I think 
quite rightly) that in any such procedure as we 
have discussed, in which the serial films are 
going to be made or quite a number of films are 
going to be made, every precaution must be 
taken to prevent radiation hazard. I don’t need 
to elaborate upon that at all. I am sure you are 
all aware of it, but I would like to emphasize it. 
It is very easy to overlook, especially with a 
urologist carrying out most of the technique. 

I wish we had a syringe such as Dr. Kjellberg 
described the other day, so we could inject the 
40 cc. of urokon more rapidly. Those of you who 
saw the last films Dr. Felson showed will get 
some idea of the difference in the appearance of 
the aortogram when the injection is made low, 
and with a small amount, as contrasted to those 
which I showed. 

I would point out that there was a purpose in 
going high, the purpose being partly stimulated 
by the fact that a case or two has been reported 
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in which canalization with actual introduction 
of the contrast medium directly into the celiac 
axis had been made with some unfortunate re- 
sults; by going higher one avoids that possibil- 
ity. 

With regard to the question of metastases, 
you will recall that I showed one injection. Dr. 
Lewis has done a number of them. Apparently 
there seems to be some difference in our carcino- 
mas from those in Philadelphia, because we 
haven’t shown any good circulation extending 
into them; but I think it should be pointed out 
that the major portion of the contrast medium 
which goes to the liver that we are seeing is go- 
ing through the portal circulation. 

Our films are made late, not early. Therefore, 
it is not very important what the metastases 
do to the hepatic artery. What is important is 
what they do to the sinusoids. It is this that I 
think produces the defects in the contour. 

I tried to show in the diagram from Rich that 
if you increase the size of the hepatic tissue 
around the sinusoids and occlude them, the cir- 
culation will be so slow that in a series of films 
made in about twenty seconds practically no 
opacification of the area will result. This at 
least has been our experience. 

On the other hand, as I said earlier, we have 
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had 2 cases in which we were unable to demon- 
strate metastases, and it is quite conceivable 
that in those cases there was not much compres- 
sion of the sinusoids, and fairly good circulation 
going through the area. We considered that a 
strong possibility for the explanation of that 
difference. 

One more point about the reactions to the 
opaque medium: I think it should be empha- 
sized that when you inject contrast media in the 
abdominal aorta, the kind of reaction one gets 
with intravenous injections is usually not en- 
countered or is extremely rarely encountered, 
and especially, of course, is that true if the pa- 
tient is under anesthesia. 

I think the usual systemic type of reaction, 
as far as I know, has never been encountered 
after this type of injection. On the other hand, 
there are some dangers in arteriography of the 
aorta. We have had one case that developed a 
transient (fortunately, but very frightening) 
transverse myelitis or evidences of a paraplegia 
following injection. We are quite confident that 
this was due to some very clumsy handling of 
the needle at the time, rather than to the con- 
trast medium or to the rest of the procedure. 
That danger, I am sure, must always be borne 
in mind. 
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GASTRIC VOLVULUS 


PART I 


By CHARLES GOTTLIEB, M.D., DAVID LEFFERTS, M.D., and 
SAMUEL L. BERANBAUM, M.D. 


University Hospital 


NEW YORK, NEW YORK 


LTHOUGH gastric volvulus is a rela- 
tively rare condition and infrequently 
reported, it was described by Berti*® as early 
as 1866. The early European authors stud- 
ied this entity extensively from operative 
and autopsy material, illustrating their 
findings with accurate anatomical draw- 
ings. 

In spite of this early beginning, there is a 
paucity of reports in the roentgen litera- 
ture, even though position anomalies of the 
stomach have been thoroughly investigated. 
Rosselet,?* in 1921, reported the first case 
to be observed roentgenographically, a 
case of total organo-axial volvulus, which 
was later found to be normal. The next 
year, together with Gilbert,?* he reported 
another case of intermittent volvulus, in 
which the findings were demonstrated 
roentgenologically. Since then, other cases 
have been reported (Rhinehart and Rhine- 
hart? in 1926 and later in 1936; Kautz® 
in 1928; Azmy and Marey,! in 1932; 
Myles,”4 Shanks and Kerley,”® and others). 
Singleton’s* presentation in 1940 was one 
of the most extensive to date and was the 
first to use the term “chronic gastric vol- 
vulus” in the roentgen literature. 

An analysis of these papers shows dif- 
ferences of opinion with respect to the 
etiology. Rhinehart and re- 
view the abnormalities caused by the fail- 
ure of descent of the stomach into the 
abdomen by congenital or development de- 
fects of the diaphragm, and by interrup- 
tion of the phrenic nerve. They present 
their case as a simple inversion of the 
stomach with the theory, that, after the de- 
scent of the other viscera, the stomach 
must have changed end for end by rotation 
around a transverse axis below the dome of 
the diaphragm. Azmy and Marey report 2 


cases which they describe as extreme forms 
of cascade stomach with complete torsion 
or volvulus around the longitudinal axis, 
one of the cases showing normal organic 
findings, the other a chronic duodenal ulcer. 
They came to the conclusion that this con- 
dition can be caused by long standing and 
excessive gaseous distention of the trans- 
verse colon (aerocoly). The colon is attached 
to the stomach by the gastrocolic omentum 
and is therefore carried upward and for- 
ward by the rotation of the greater curva- 
ture. Singleton’s*® paper gives an extensive 
classification of this condition, which will 
be mentioned later. He reports 3 cases of 
volvulus and concludes that this extremely 
rare condition can be assumed to be ac- 
quired. 

Zimmerman*:*7-38 reports a case of vol- 
vulus around the transverse axis of the 
stomach. He connects this lesion with a 
misplaced spleen containing sclerosed ves- 
sels, and presents the theory that this con- 
dition has been acquired by the pulling ef- 
fect of the formerly loose spleen. He at- 
tempts to prove this theory by experiments 
performed at several autopsies, showing 
that if the spleen were mobilized and trac- 
tion exerted on the intact gastrosplenic lig- 
ament downward, downward and forward, 
or downward and medially, the corpus of 
the stomach came along for quite a distance 
and the esophagus became elongated. He 
assumes that with a large spleen, exten- 
sively mobile over a period of years, it is 
conceivable that the greater curvature of 
the stomach may be displaced and rotated 
upward and stay in that position due to 
repeated insults in the course of time. 

In other words, there are several case 
reports of vovulus of the stomach shown by 
roentgen examination and several theories 
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concerning its etiology, with advocates for 
either its congenital or acquired origin. 

In view of the confusion, and since oper- 
ative or postmortem studies were meager 
in these analyses, a review of the surgical 
literature of the last decades was under- 
taken, where a much more extensive and 
detailed description was found, with re- 
ports of a larger number of cases. These 
papers include reports of all types, most of 
them being clinically different from the pre- 
viously mentioned cases. However, they are 
of greater interest because of the anatom- 
ical conditions found during operations and 
autopsies, and the conclusions drawn there- 
from. It is impossible to quote all the 
papers other than the most interesting. 
Berti,’ as mentioned, in 1866 was the first 
to report on volvulus of the stomach. He 
described a forward and upward rotation of 
the entire stomach, with the exception of 
the subdiaphragmatic portion of the fun- 
dus, through an angle of 180 degrees, so that 
the greater curvature lay uppermost 
against the diaphragm. Von Haberer,” 
Kocher,!’ Lawen,!® Neumann,” and Weed- 
er®, to mention a few, also contributed. 

Payer™ (1907) presents a classification of 
the etiology of volvulus which is repro- 
duced with slight modifications. 


1. Idiopathic volvulus 

2. Secondary volvulus 

. Hernia or eventration of the diaphragm 
. Tumors of the stomach 

Inflammatory processes 

. Peptic ulcer and/or hourglass stomach 
Postoperative conditions 

Displacement by neighboring organs in- 
cluding gravid uterus (v. Bondsorff) 


moO 


A topographical classification has been 
forwarded by von Haberer"™ and is largely 
quoted by Singleton. It is reproduced as 
the most satisfactory to date. 

VOLVULUS OF THE STOMACH: 
I. Type: 
(a) Organo-axial 
1. Supracolic 
2. Infracolic 
Rotation of the stomach upward around the 


long axis of the stomach, i.e. around the coronal 
plane. 
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(b) Mesentero-axial 

Rotation of the stomach from right to left, 
or left to right about the long axis of the gastro- 
hepatic omentum (radix mesenterii). 
II. Extent: 

(a) Total—Cases in which the whole stomach 
except the diaphragmatic attachment rotates. 

(b) Partial—Instances in which the rotation 
is limited to a segment of stomach, usually the 
pyloric end. 
III. Direction: 

(a) Anterior—Cases in which the rotating 
part passes forward. 

(b) Posterior—Cases in which the rotating 
part passes backward. 
IV. Etiology: 

(a) Secondary to disease in the stomach or 
adjoining organs (see preceding classifications). 

(b) Idiopathic 
V. Severity: 

(a) Acute—Presenting a picture of an acute 
abdomen. 

(b) Chronic—Causing constant or recurrent 
milder symptoms, or symptomless. 


Borchardt® and Neumann” have largely 
contributed to the better understanding of 
the two different types by reproducing in 
their respective papers drawings, represent- 
ing the demonstration of the conditions 
found in situ during operations, post- 
mortem studies and experiments. The 
drawing of Borchardt shows the mesentero- 
axial, the one of Neumann the organo-axial 
type of volvulus. Both demonstrate the 
slow development of the volvulus as found 
in their experimental studies. In addition 
to these standard types there certainly are 
mixed types of volvulus as reported by 
Weeder, and others. In reviewing the 
drawings of Borchardt* it is clear that, to 
understand this type of volvulus (mes- 
entero-axial), a certain atony or lengthen- 
ing of the peritoneal fixations, the gastro- 
splenic, gastrophrenic, hepatogastric, and 
gastroduodenal ligaments with more or less 
ptosis of the stomach, have to be present. 
On the other hand, Neumann shows that 
ptosis of the stomach is not a necessary pre- 
requisite in his case, the organo-axial type. 

An important point in the mechanism of 
gastric volvulus is the role of the large in- 
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IRE CTION OF ROTATION ALONG ANTERIOR 
OR POSTERIOR WALL OF THE STOMACH 
SUPERIORLY. 


DIRECTION OF THE DESCENT OF THE 
FUNDUS OF THE STOMACH, 


“AXIS OF ROTATION/S OBLIQUE . 


MESENTERO-AXIAL VOLVULUS 


LIGAMENTUM HEPATO- 
DUODENALE 


LESSER OMENTUM, 
ROTATION OF FUNDUS TO RIGHT. 


ANTRUM ROTATES FROM RIGHT 
4 TO LEFT. 


AXIS OF ROTATIONIS VERTICAL . 


A2. 2ND. TYPE WITH MARKED PTOSIS OF THE STOMACH 


AXIS OF ROTATION BETWEEN 
CARDIA AND PYLORUS, 


POSTERIOR ROTATION OF THE GREATER 
CURVATURE ABOVE THE LESSER 
CURVATURE, 


ANTERIOR ROTATION, 


B. ORGANO-AXIAL VOLVULUS 


Fic. 1. (47) Mesentero-axial volvulus with stomach in usual position. (42) 
Mesentero-axial volvulus with marked ptosis of the stomach. (B) Organo- 
axial volvulus with either anterior or posterior rotation of the greater curvature 
above the lesser curvature. 
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Fic. 2. Drawings reproduced from Borchardt.® Mesentero-axial volvulus: (a) The initial phase of rotation. 
The fundus of the stomach, as the greater curvature ascends, starts to roll along the posterior wall of the 
abdomen from left to right. (4) Shows the complete volvulus, the posterior wall of the stomach being 
anterior, the greater curvature downward, pylorus and cardia being close to each other. (c) (d) Demon- 
strate the infracolic and supracolic type of volvulus with the mesentery in the normal position. The 
mesentery is not illustrated in (a) and (4) for purposes of clarity. 


testine, or more precisely, of the transverse 
colon. Borchardt® in 1904, after having op- 
erated on a 180 degree volvulus of the 
stomach without the participation of the 
transverse colon in the rotation process, 
suggested the subdivision into supracolic 
and infracolic types. The anatomical rela- 
tion between the greater curvature of the 
stomach and the transverse colon through 
the gastrocolic ligament causes a certain 
coordination of their movements. If the 
greater curvature rotates upward, the 
transverse colon will likewise be forced to 
ascend. The more the greater curvature 
rotates, the more the transverse colon will 


be pulled upward until it finally is above the 
level of the stomach, the stomach having 
rotated at least 180 degrees. This is the in- 
fracolic type, very rarely reported. This 
process is likely to happen in cases with a 
normal or with a relatively short omental 
attachment. 

There are cases, however, where the posi- 
tion of the transverse colon remains un- 
changed, that is, below the level of the 
rotated stomach. Von Haberer" believes 
that, in the mechanism causing volvulus of 
the stomach, there are forces overcoming 
the fixation of the greater curvature, which 
to a certain degree is kept in normal posi- 
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Fig. 3. Organo-axial volvulus. Drawings reproduced from Neumann” illustrate the gradual rotation of the 
stomach around its organic axis. As the greater curvature rotates posteriorly the lesser curvature to- 
gether with the lesser omentum follows anteriorly, until the lesser omentum covers the anterior surface 
of the rotated stomach. A cross section of the lateral view shows the complete rotation with the fundus 


and pylorus remaining fixed in position. 


tion by the omental fixation to the trans- 
verse colon. He mentions the anatomical 
anomaly of the failure of the fixation of the 
greater omentum to the transverse colon (a 
rare condition which he operatively found 
on 2 occasions) as an etiological factor. He 
belives that the nonfusion of the gastrocolic 
ligament to the greater curvature is caused 
by the congenital elongation of this liga- 
ment. At any rate, in all reported cases, 
some anomalies were present, especially the 
failure of the fusion of the greater omentum 
with the transverse colon. Kocher’s"’ sur- 
gical case seems to support this theory, 
which attributes this condition to be con- 
genital anomaly. Under these predisposing 
conditions such as gastroptosis, gastritis, 
hour-glass stomach, overfilling of the stom- 
ach, vomiting and gaseous distention, to- 
gether with weakness of the abdominal 


wall—these are seen as the exciting causes 
of volvulus of the stomach. 

There are, of course, individual cases 
with causes other than those mentioned. 
Borchardt® reported one with chronic 
stretching of the gastrocolic ligament. 
Hermes and Nicci reported cases with holes 
either congenital or acquired, in the left dia- 
phragm, adhesions, gastric and extra-in- 
testinal tumors. Diaphragmatic hernia is 
undoubtedly a predisposing factor in the 
lengthening of the mesenteries, which ex- 
plains the relative frequent occurrence of 
volvulus in diaphragmatic hernia and even- 
tration. Von Bonsdorff reports a case of a 
gravid uterus producing gastric volvulus, 
which was proved at operation. 

To summarize, volvulus may result sec- 
ondarily to an intrinsic lesion of the stom- 
ach or to an extrinsic lesion in the neighbor. 
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ing organs. Most cases of total organo-axial 
volvulus are not associated with intrinsic 
pathology of the stomach. At times no 
cause can be demonstrated (idiopathic vol- 
vulus). Of the extrinsic factors responsible 
for total volvulus, an abnormally long 
gastrohepatic or gastrocolic omentum, or 
both, probably of congenital origin, seems 
the most important. The relationship of 
diaphragmatic hernia to volvulus is often 
mentioned. Its causal relationship is not 
clear, except in individual cases where 
there is a lengthening of the mesentery. 
‘“‘Aerocoly,” or distention of the colon with 
gas, has also been suggested as an etio- 
logical factor. This in itself is not the prime, 
but merely a predisposing factor. The con- 
dition of hepatodiaphragmatic interposi- 
tion, however, does have a relationship. In 
this condition, the transverse colon or 
splenic flexure rolls upward and forward, 
and the greater curvature is then pulled up 
by the gastrocolic omentum. 


Samuel L. Beranbaum, M.D. 
University Hospital 

303 East 20th St. 

New York 3, New York 
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GASTRIC VOLVULUS 
PART II. IDIOPATHIC GASTRIC VOLVULUS 


By DAVID LEFFERTS, M.D., SAMUEL L. BERANBAUM, M.D. and 
CHARLES GOTTLIEB, M.D. 
University Hospital 
NEW YORK, NEW YORK 


ioe THE preceding presentation (Part I) 

the historical development, the anatom- 
ical considerations, and the etiology of gas- 
tric volvulus have been outlined. With this 
background, a series of cases is presented 
with an effort to place them in their proper 
categories. 

Gastric volvulus may be present without 
symptoms, or may produce intermittent 
mild or acute upper abdominal distress, de- 
pending on the degree of rotation. Toygar*! 
stresses Borchardt and Lenormant’s triad, 
consisting of strong efforts to vomit with- 
out result, circumscribed epigastric pain, 
and impossibility of passing a stomach 
tube. He prefers to have the patient swal- 
low barium instead of passing a sound, in 
view of the danger of perforation. 

Volvulus up to 180 degrees may be pres- 
ent without obstruction or strangulation 
of blood supply and may undergo spontan- 
eous resolution. Beyond rotation of 180 
degrees the patients present an acute 
abdomen with signs of complete obstruc- 
tion, and the possibility of continuing 
strangulation. At this point death may 
occur if the volvulus is unreduced sur- 
gically. 


Idiopathic Voloulus 
A. Organo-axial 


Case 1 (Fig. 1). Total organo-axial volvulus, 
supracolic type, anterior rotation. W.K., a 
sixty-two year old male, complained intermit- 
tently of epigastric pressure, especially after 
meals, with flatulence and belching. Roentgen 
examination revealed a total organo-axial 
volvulus, the greater curvature forming the 
upper outline of the stomach. There was an- 
terior rotation with the stomach being supracolic 
in position. There was no demonstrable eti- 
ology. The transverse colon was in close proxim- 
ity to the stomach. 


Two years later the patient was operated 
upon elsewhere, in view of a clinical impression 
of intestinal obstruction. No organic lesion 
was found at operation. No attention was paid 
to the position of the stomach. It was men- 
tioned, however, that there was a very large 
gastrocolic omentum. 


Case u (Fig. 2). Organo-axial volvulus, 
supracolic type. H.P., a seventy-seven year old 
male, was admitted to the Urological Service 
with an enlarged prostate. In view of a history 
of intermittent epigastric discomfort, occasional 
nausea and tarry stools three years earlier, a 
gastrointestinal series was performed. This 
revealed a classical organo-axial volvulus, with 
the colon inferior to, but in close association 
with the stomach (supracolic type of volvulus). 
There were also multiple duodenal and small 
intestinal diverticula. 

The urological condition was treated surgi- 
cally; the gastrointestinal, medically. 


Case 11 (Fig. 3). (Courtesy of Dr. M. J. 
Feder.) Organo-axial volvulus, supracolic type. 
A.B., a sixty-two year old white male, com- 
plained of substernal pressure and dyspnea 
after meals. He had also developed burning 
epigastric pain in the past three months, with 
intermittent dysphagia with respect to solid 
foods. 

Roentgen examination showed an organo- 
axial volvulus, the greater curvature being 
uppermost against the diaphragm. Due to the 
rotation, in the oblique position the stomach 
appears shortened. No organic cause for the 
rotation was demonstrated. 


Case iv (Fig. 4). Organo-axial volvulus, 
supracolic type. J.W.H., a forty-seven year old 
white male, was admitted with alkalosis. There 
was a history of increasing chronic constipation. 
with the ingestion of increasing amount of milk 
of magnesia and Fleet’s phosphosoda. Three 
days prior to admission he developed increased 
constipation with cramps. He ingested a total 
of 500 milk of magnesia tablets, at least a pint 
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Fic. 1. Total organo-axial volvulus, supracolic type anterior rotation. (4) Upright posture showing the esoph- 
agus entering the pars cardia at a relatively low level. (B) (C) Right lateral recumbent and prone pos- 
tures illustrating the close proximity of the transverse colon to the stomach. In the prone position the 
greater curvature is adjacent to the diaphragm. The rugae of the pars cardia together with the lesser curva- 
ture form the lower outline of the stomach. 
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Fic. 2. Total organo-axial volvulus supracolic type. 
All views in the prone position, with the greater 
curvature forming the superior outline. Again the 
close relationship of the colon to the stomach is 
demonstrated. The duodenal diverticula are inci- 
dental. 


of phosphosoda, and a large quantity of phenol- 
phthalein. 

After his alkalosis was corrected, he was ex- 
amined roentgenologically. The stomach was 
rotated on itself along its organic axis (organo- 
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axial volvulus). The transverse colon was very 
high‘in the abdomen and located immediately 
below the stomach. No intrinsic organic lesion 
was observed (idiopathic supracolic organo- 
axial volvulus). 


Case v (Fig. 5). Organo-axial volvulus, 
supracolic type. J.P., a forty-eight year old 
white male, complained of choking sensations 
after eating, eructations and epigastric distress, 
with occasional vomiting. Physical examination 
was negative. Roentgen examination showed an 
organo-axial volvulus. 


Case vi (Fig. 6). Organo-axial volvulus, 
supracolic type. R.D., a sixty-three year old 
male, complained of intermittent epigastric 
pain of ten years’ duration, occurring only after 
overindulgence, lasting three to four hours, at 
times requiring hypodermics for relief. Signi- 
ficantly the pain subsides only after belching 
and passage of gas per rectum. 

Roentgen examination showed an organo- 
axial volvulus, with two fluid levels in the up- 
right position. The colon was closely associated 
with stomach, which was rotated so that the 
greater curvature was uppermost. 


B. Mesentero-axial 


Case vil (Fig. 7). Mesentero-axial volvulus, 
infracolic type. C.W., a fifty-year old white 
female, complained of epigastric discomfort and 
gaseous distention of two years’ duration. 
There was occasional nausea, with induced 
vomiting. 

Roentgen examination revealed a hepato- 
diaphragmatic interposition, with a mesentero- 
axial volvulus of the stomach. The stomach has 
rotated to the right along the mesenteric axis. 
The greater curvature is above the level of the 
lesser curvature and is located to the right of 
the lesser curvature. 

This infracolic type of volvulus is rare in our 
experience. 


Case vit (Fig. 8). Idiopathic mesentero-axial 
volvulus with spontaneous reduction (Type B 
as illustrated in the tracing by Kocher), infra- 
colic type. J.A., a sixty-five year old male, com- 
plained intermittently for years of epigastric 
distress and belching, with the pain radiating 
to the left side of the chest. In view of the latter 
symptoms associated with hypertension and 
dyspnea, a diagnosis of coronary heart disease 
was entertained. However, in view of the epi- 
gastric distress and marked degree of belching, 
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Fic. 3. (Courtesy of Dr. M. J. Feder.) Total organo-axial volvulus, supracolic type. The greater curvature 
forms the upper outline. The transverse colon is closely associated with the stomach, the pars cardia being 
below the level of the colon. The oblique view shows the greater curvature uppermost immediately under 
the diaphragm as if the rotated stomach were riding on the splenic flexure. 


Fic. 4. Total organo-axial volvulus, supracolic type. 
The greater curvature is uppermost. The trans- 
verse colon and splenic flexure are closely related 
to the lesser curvature. The upward rotation 
produces an apparent widening of the duodenal 
loop, with the typical downward direction of the 


duodenal bulb. 


Fic. 5. Total organo-axial volvulus, supracolic type, 
with the same features illustrated in Figure 4. 
The downward direction of the bulb and the ap- 
parent increased sweep of the duodenal loop are 
again illustrated. 
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a gastrointestinal series was undertaken. 

This showed a total volvulus around the 
mesenteric axis, the volvulus being infracolic in 
type, with anterior rotation. The great degree 
of aerocoly was probably of etiological signifi- 
cance. No organic lesion was demonstrated. 

A re-examination one year later showed a 


Fic. 6. Total organo-axial volvulus, supracolic 
type. The upright exposures (4) and (B) 
demonstrate two fluid levels. The prone view 
(C) shows typical features of the organo- 
axial volvulus, previously described. 


spontaneous reduction, revealing a large ptopic 
stomach (Fig. 9). 


Case 1x (Fig. 10). Mesentero-axial volvulus, 
infracolic type. M.B., a forty-two year old white 
female, complained of gaseous eructations with 
abdominal distention intermittently for several 
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Fic. 7. Mesentero-axial volvulus, infracolic 


type (a very rare occurrence). There is 
marked hepatodiaphragmatic interposition, 
with extreme aerocoly. The stomach is ro- 
tated along its mesenteric axis from left to 
right. The lesser curvature is adjacent to the 
spine, the greater curvature is adjacent to 
the right lateral abdominal wall. (4) repre- 
sents the stomach upright posteroanterior 
view. (B) represents the prone stomach 
which is rotated and located in the right ab- 
domen. (C) shows a higher magnification of 
the stomach in the prone position in the 
right abdomen. 
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Fic. 8. Total mesentero-axial volvulus, infracolic 
type. The upright views (4) (B) and (D) taken 
slightly oblique show the typical twist of the 
stomach with a characteristic radiolucent area. 
(4) represents a mucosal study, whereas the 
others represent the stomach after a full meal. The 
characteristic twist is obscured in the direct pos- 
teroanterior views, both erect (C) and in the prone 
(E). In the posteroanterior upright (C) the stom- 
ach has a saccular appearance which is also typical 
for this type of volvulus. The transverse colon is 
shown by its gaseous distention above the level 
of the stomach (£), 


Fic. 10. Both exposures in the upright (4) taken 
about five minutes before (8). In (4) the mesen- 
tero-axial volvulus is demonstrated with two 
fluid levels. Additional exposures demonstrating 
this condition more thoroughly were rendered 
impossible because of spontaneous reduction 


shown in (B). 


Fic. 9. An upright view of the same patient illus- 


trated in Figure 8, about one year later, with a 
large ptotic stomach, pars cardia distended with 
gas, but otherwise completely normal. 
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years. The preliminary abdominal film showed 
the colon distended with gas, the splenic flexure 
high under the diaphgram. Initially during 
roentgenoscopy the stomach assumed a sac- 
like appearance, similar to that shown in Fig- 
ure 8C. The oblique view illustrated in Figure 
104 taken in the upright position shows a vol- 
vulus, the rotation occurring along the mesen- 
teric axis, with two fluid levels. Immediately 
after the exposure was made, the patient com- 
plained of increasing pressure in the epigastrium. 
Very dramatically during roentgenoscopy the 
stomach reversed itself and assumed a normal 
position as demonstrated in Figure 10B, taken 
about five minutes later. 
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CONCLUSION 


Nine cases of idiopathic gastric volvulus 
are presented, six organo-axial, three mes- 
entero-axial. In this series, the former were 
supracolic in type, the latter infracolic. 

Gastric volvulus secondary to a demon- 
strable lesion of etiological significance will 
be discussed later. 


Samuel L. Beranbaum, M.D. 
University Hospital 

303 East 20th St. 

New York 3, New York 
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GASTRIC VOLVULUS 
PART III. SECONDARY GASTRIC VOLVULUS 


By SAMUEL L. BERANBAUM, M.D., CHARLES GOTTLIEB, M.D., and 
DAVID LEFFERTS, M.D. 


University Hospital 


NEW YORK, NEW YORK 


ASTRIC volvulus may be primary 

(idiopathic) or secondary. The latter 
may be due to multiple causes of etiological 
significance as outlined in the classification 
in Part I. In designating the volvulus as 
secondary, there must be an organic lesion 
which is significant as a causative factor. 
The demonstration only of an incidental 
pathological entity, in itself is insufficient 
for inclusion in this series. If it does not 
have direct bearing on the volvulus it is 
more accurately classified as idiopathic 
(see Part II). 


A. Organo-axial Voloulus, Secondary to Even- 
tration of the Diaphragm. 


Case 1 (Fig. 14 and B). E.R., a sixty-four 
year old male, with repeated intermittent 
attacks of epigastric pain with syncope of thirty 
years’ duration. Three years ago, after a heavy 
meal, he had a sudden seizure of epigastric pain 
with syncope which was assumed to be a coro- 
nary. Electrocardiographic and sedimentation 
studies were repeatedly negative and the 
patient made a full recovery after one week of 
hospitalization. 

Seven months before the present examina- 
tion, the attacks became more frequent accom- 
panied by tarry stools and anemia (hemoglobin 
62 per cent). 

Roentgen examination showed an eventra- 
tion of the left diaphragm with a high splenic 
flexure. There is an organo-axial volvulus in- 
volving the distal half of the stomach. No or- 
ganic lesion was demonstrated in the stomach 
or duodenum. 

The patient made a slow but progressive re- 
covery on medical therapy. 


Case u (Fig. 2). B.R., a seventy-two year old 
female, complained of heartburn, flatulence and 
epigastric pain for many years. A few weeks 
prior to this examination she developed ano- 
rexia, weight loss, nausea, but no vomiting. 

Roentgen examination showed an eventra- 


tion of the left diaphragm. The stomach was 
displaced upward and rotated anteriorly along 
the organic axis. There was an incidental find- 
ing of a diverticulum of the cardia. There was 
rigidity in the antrum, with absent peristalsis. 

At operation, there was a large inoperable 
carcinoma of the pancreas, which had invaded 
the antrum, and had rotated the stomach as 
described. 

This case presents two associated etiological 
factors, namely, eventration of the diaphragm, 
and neoplasm of the pancreas. 


Case 11 (Fig. 3). I.S., a fifty-four year old 
white female, complained of dyspepsia and left 
upper quadrant pain radiating to the left 
shoulder, of several years’ duration. There was 
associated nausea, with induced vomiting, as 
well as fatty and fried food intolerance. The 
patient had a cholecystectomy in May, 1947. 
The pathological diagnosis was hydrops of the 
gallbladder, cholecystitis and cholelithiasis. 
The stomach was not examined. She had an un- 
eventful recovery, with relief of symptoms un- 
til August, 1947, when there was a recurrence 
of the epigastric pain, which persisted. 

A gastrointestinal series was finally per- 
formed in October, 1948. This revealed an even- 
tration of the left diaphragm with resultant 
secondary volvulus of the stomach. The pars 
cardia was the lowermost part of the stomach, 
with pars media adjacent to the diaphragm. 
The esophagus entered the stomach below the 
diaphragm normally at the pars cardia. 

The patient’s symptoms were not severe 
enough to warrant operative intervention and 
she has continued on medical therapy. 


B. Organo-axial Voloulus, Secondary to Hia- 
tus Hernia. 

Case Iv (Fig. 4). B.E., a sixty-five year old 
white female, complained of vomiting after 
every meal for the past six months, with re- 
sultant 12 pound weight loss. No other symp- 
toms were present. 

Roentgen examination revealed a_ hiatus 
hernia of the stomach, with secondary volvulus, 
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Fic. 1. Case 1. Organo-axial volvulus supra- 
colic type secondary to eventration of the 
diaphragm. (4) (B) and (C) Right lateral, 
posteroanterior and left lateral views. (C) 
and (D) Right and left lateral recumbent 
views. Note the low level of the esophageal 
cardiac orifice. The greater curvature of 
the pars media is uppermost adjacent to 
the elevated diaphragm. Two fluid levels 
are present in the lateral erect views. 
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Case 1. Organo-axial volvulus supracolic 
type secondary to eventration of the diaphragm. 
At operation a neoplasm of the pancreas had in- 
vaded and rotated the antrum. There is also an in- 
cidental finding of a diverticulum of the pars cardia. 


occurring at pars media, which was also in the 
herniated portion of the stomach. 

The patient has been followed medically. Her 
symptoms were not sufficiently severe to war- 
rant operation. 


Organo-axial Volvoulus, Secondary to Dia- 


phragmatic Hernia. 


Case v (Fig. 5) F.R., a forty-five year old 
white female, was admitted in April, 1941, 
with a two year history of intermittent vomit- 
ing of ingested food with dysphagia. At this 
time a diagnosis of cardiospasm was established 
roentgenographically. The patient was read- 
mitted in June, 1941, when a Wengel procedure 
was performed, consisting of a muscle splitting 
operation with longitudinal incisions through 
the lower end of the esophagus and continuing 
into the stomach. 

The patient was well without symptoms un- 
til May, 1942. She was admitted on May 18, 
1950, with a history of coffee-ground vomiting 
of three days’ duration. This was of sudden on- 
set and continued projectile in character. The 
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patient continued to complain of epigastric 
pain. She was distended and markedly de- 
hydrated. Respirations were shallow and in- 
creased. Patient was in alkalosis with a carbon 
dioxide combining power of 80 per cent. A 
gastrointestinal examination again showed a 
dilated esophagus. There was gastric volvulus 
with pars cardia the most dependent portion of 
the stomach. Two-thirds of the stomach was 
above the level of the lower end of the esopha- 
gus with rotation along the organic axis of more 
than 180 degrees, resulting in total obstruction. 
At the time of the roentgen examination, the 
volvulus was considered secondary to eventra- 
tion of the diaphragm. 

No barium left the stomach even beyond 
twenty-four hours. 

After restoration of the electrolyte balance, 
an exploratory operation was performed. The 
surgeon’s note follows in part: ““The major por- 
tion of the stomach, which resembled an in- 
verted U in relationship to its proximal and dis- 
tal normal anatomical attachments, was found 
in the left hemithorax. This was found above 
the diaphragm (herniation). The diaphragm 
was thickened and firmly adherent to the omen- 
tum, which was also above the diaphragm. The 
lower part of the lower lobe and a portion of 
the lingula were atelectatic.” 

The hernia and volvulus were reduced and 
the patient eventually went on to recovery. 


Organo-axial Volvoulus, Secondary to Hiatus 
Hernia. 


Case vi (Fig. 6). (Courtesy of Dr. L. Auer- 
bach.) M.H., a sixty-nine year old white male, 
complained of constipation, heartburn and 
chest discomfort of long duration. A routine 
chest examination led to the suspicion of a 
hiatus hernia which was investigated by an 
opaque meal. There was a large para-esophageal 
hiatus hernia of almost the entire stomach. In 
addition, the stomach was rotated 180 degrees 
on its organic axis with multiple fluid levels in 
the upright, best observed in the lateral and 
oblique positions. 


C. Organo-axial Voloulus, Secondary to Ulcer 
and/or Adhesions. 


Case vi (Fig. 7). M.J., a fifty-seven year old 
male, with history of epigastric pain radiating 
to the back, two to three hours after meals, of 
ten years’ duration. He had several episodes of 
tarry stools. Repeated gastrointestinal series 


failed to reveal any evidence of ulcer. Consider- 
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Fic. 3. Case m1. Organo-axial volvulus, supra- 
colic type, secondary to eventration of the 
diaphragm. The greater curvature of the 
pars media is uppermost, adjacent to the 
elevated diaphragm. Prone (4), oblique (B) 
and lateral recumbent (C) views are illus- 
trated. 
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Fic. 4. Case 1v. Organo-axial volvulus second- 
ary to hiatus hernia. There is a figure 8 for- 
mation horizontally, produced by an exag- 
gerated twist at the pars media. This is par- 
tially obscured when the stomach is full. The 
entire stomach, excluding the pars pylorica, 
is herniated above the diaphragm. 
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Fic. 5. Case v. Organo-axial volvulus secondary to hiatus hernia, the uppermost portion of the stomach being 
the greater curvature of the pars media, and simulating an elevated diaphragm on the chest film. Rotation 
over 180° has occurred, resulting in total obstruction, and presenting the clinical picture of an acute ab- 
dominal emergency. The only portion of the stomach remaining in the abdominal cavity was pars cardia. 
The findings were confirmed at operation. 
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able gaseous distention was reported. 

He improved on an ulcer regimen. Periodic 
attacks of tarry stools and syncope persisted. 
Intermittent postprandial epigastric pain con- 
tinued with nausea and occasional vomiting. 
The last examination was made in November, 
1949, at which time a duodenal ulcer niche was 
demonstrated for the first time. 

Of major interest was the presence of an 
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Fic. 6. Case vi. Organo-axial volvulus second- 
ary to a large hiatus hernia with multiple 
fluid levels in the upright position. 


organo-axial volvulus with evidence of two fluid 
levels, one in the pars cardia on the left side, 
and another in the pars pylorica on the right 
side. The twist occurred at the pars media. The 
submitted films show the volvulus present in 
1947 at which time its true significance was not 
recognized. The findings on the two examina- 
tions are quite similar, differing only in detail. 
This case presents the significant findings of 
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Fic. 7. Case vii. Organo-axial volvulus secondary to ulcer and adhesions. An arrow points to the crater in 
the bulb. (4) and (B) were taken in 1947; (C) and (D) in 1949. In both examinations, the upright views 
show two fluid levels. There is a large cascade of the cardiac pouch. The twist begins at the pars media, 
with the result that the pars pylorica is as high or higher than the pars media. The findings were confirmed 
at operation. 
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two gastric fluid levels in the upright position, 
a sign specifically stressed by Singleton. 

The patient came to surgery where the pres- 
ence of the volvulus and the duodenal ulcer was 
confirmed exactly as described roentgeno- 
logically. There were numerous adhesions. A 
gastric resection was performed, and the patient 
made an uneventful recovery. 


Organo-axial Volvoulus, Secondary to Post- 
operative Adhesions and Marginal Ulcer. 


Case vi (Fig. 8). J.S., a forty-seven year old 
white female, with a history of an operation for 
duodenal ulcer performed eighteen years earlier 
in Germany. She again sought medical aid be- 

cause of epigastric pain, and weight loss of a 
few months’ duration. A gastrointestinal series, 
performed on July 3, 1946, showed a partial 
volvulus of the distal half of the stomach 
around the organic axis. The stomach is rather 
long in spite of a resection at the pars pylorica. 
| A crater was demonstrated at the gastro- 

Jejunostomy. 

An operation was performed shortly there- 
after, at which the roentgen findings were con- 
firmed. The volvulus was found to be caused by 
extensive adhesions. The ulcer, as well as the 
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Fic. 8. Case vin. Partial organo-axial volvulus secondary to postoperative adhesions and marginal ulcer. A 
partial gastric resection had been performed previously for duodenal ulcer. The prone films demonstrate 
the volvulus beginning at the pars media of the stomach. Subtotal gastrectomy confirmed the findings. 


greater portion of the stomach, was resected. 
The patient made an uneventful recovery, with 
comparatively normal postoperative findings on 
a repeat gastrointestinal series five months 
later. 


Organo-axial Voloulus, Secondary to Duodenal 
Ulcer. 


Case 1x (Fig. 9). A.G., a seventy-two year 
old male, with Laennec’s cirrhosis and arterio- 
sclerotic heart disease. His gastrointestinal 
symptoms consisted of anorexia, nausea and 
vomiting of two weeks’ duration with gradual 
weight loss. 

Roentgen examination showed partial 
organo-axial volvulus, rotation occurring along 
the organic axis. The bulb was deformed and 
irregular, with a niche suggesting a duodenal 
ulcer. There was no hiatus hernia. Additional 
findings were a large liver and diverticulitis of 
the sigmoid. The patient was treated medically. 

D. Organo-axial Voloulus, Secondary to Co- 
lonic Diverticulitis. 

Case x (Fig. 10). S.L., a seventy-one year old 


male, was admitted to the University Hospital 
on March 13, 1950, complaining of abdominal 
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pain and gaseous distention of one week’s dura- 
tion. The pain originated in the epigastrium but 
extended down to the left lower quadrant. 
Bowel movements were normal, but “golden” 
in color. 

The first roentgen examination was a routine 
chest, which revealed hepatodiaphragmatic in- 
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Fic. 9. Case 1x. Partial organo-axial volvulus 
secondary to a probable duodenal ulcer. 
There was no hiatus hernia. 


terposition. Subsequent cholecystography pre- 
sented evidence of fluid levels in the upright 
ascribable to intestinal obstruction. The he- 
patodiaphragmatic interposition was no longer 
present. A barium enema showed an irregular 
filling defect in the sigmoid, with evidence of 
ileocolic fistula (not shown in submitted films). 
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Fic. 10. Case x. Organo-axial volvulus secondary to adhesions and diverticulitis of the sigmoid with ileo- 
colonic fistula. In (4) hepatodiaphragmatic interposition of the colon is demonstrated. (8) is a later film 
taken in the upright position during cholecystography, and shows the colon still high, but no longer be- 
tween the liver and diaphragm. A film (C) of the barium-filled stomach shows a twist along the organo-axial 
plane which is clearly demonstrated in the oblique spot view in (D). Note the sac-like appearance of the 
twisted stomach in the rare infracolic position. 
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There were multiple diverticula of the colon. A 
week after admission a gastrointestinal series 
was performed. Although the colon was not 
under the diaphragm, it was still above the 
main body of the stomach, and in close relation- 
ship to the pars cardia. The stomach rotates on 
its organic axis at this point. This is an example 
of an infracolic type of organo-axial volvulus, 
which is quite rare. 

The patient was treated medically with de- 
compression and antibiotics. He improved con- 
siderably until the eighteenth hospital day, 
when he developed thrombophlebitis in his left 
lower extremity, and died suddenly. 

Postmortem examination revealed extensive 
diverticulitis in the descending colon and sig- 
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Fic. 11. Case x1. Partial organo-axial volvulus 
supracolic type secondary to pancreatic 
malignancy. (4) and (B), taken in the erect 
position, show two fluid levels. (C) represents 
the stomach in the prone position. The ro- 
tation has occurred at the pars media. The 
large pancreatic mass, found at operation, 
caused the upward rotation of the distal half 
of the stomach. Incidental findings are the 
large duodenal diverticula, and solitary 
gallstone. 


moid, with an ileocolic fistula, and adhesions. 
The cause of death was extensive hemorrhage 
into both adrenals. The stomach and colon 
were normal in outline and position, the stom- 
ach being below the colon. 

This lack of postmortem evidence of volvulus 
should not be taken as a denial of this diagnosis. 
It has been shown that volvulus is intermittent, 
and this patient had been under decompression 
therapy for eighteen days. 


E. Organo-axial Voloulus, Secondary to Pan- 
creatic Malignancy. 

Case x1 (Fig. 11). J.A., a sixty-eight year old 
male, with intermittent epigastric distress for 
twenty-eight years. The pain increased in in- 
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Fic. 12. Demonstration of an uncomplicated cascade stomach. 


tensity, with 15 pound weight loss in the last 
four weeks prior to examination in June, 1949. 
The roentgen findings showed an organo-axial 
volvulus of the stomach, with a large posterior 
cascade of the cardiac pouch. Two fluid levels 
were present in the upright view. This volvulus 
is of the supracolic type. No ulcer or malig- 
nancy was demonstrated. The large duodenal 
diverticulum and the gallstone were incidental 
findings. 

The patient’s condition continued to be retro- 
gressive, and he finally came to operation a few 
weeks later. A large malignant mass was found, 
involving the body of the pancreas. The stom- 
ach was rotated on its organic axis as demon- 
strated roentgenographically. The neoplasm 
was firmly adherent to the stomach and adja- 
cent structures. A gastroenterostomy was per- 
formed. The patient died shortly thereafter. No 
postmortem was obtained. 


Case x11. This case has been presented earlier 
as Case 1 (Fig. 2) as an example of organo- 
axial volvulus secondary to eventration of the 
diaphragm. This case may well be classified also 
as secondary to pancreatic neoplasm. 


DISCUSSION 


The differential diagnosis of the organo- 
axial type of volvulus from simple cascade 
action of the pars cardia may at times be 


extremely difficult. Azmy and Marey have 
been quoted in Part I as believing that this 
type of volvulus is an exaggerated cascade 
stomach. An example of an extreme cas- 
cade, but not actual volvulus is shown in 
Figure 12. The following features are im- 
portant in differential diagnosis: 

1. One fluid level in cascade action, two 
in volvulus. 

2. The greater curvature is not upper- 
most in cascade action, whereas it is in vol- 
vulus. 

3. In volvulus the uppermost rotated 
greater curvature forms a convex curve 
continuous with the duodenum, simulating 
an apparently enlarged sweep of the duo- 
denum. In cascade action the relationships 
are normal, with the greater curvature being 
lowermost and not forming a continuous 
convex curve. The duodenal loop is normal. 

4. The entrance of the esophagus in 
cascade stomach is in its normal position, 
just below the diaphragm. The unusual and 
low position of the cardiac orifice in volvu- 
lus due to rotation is best illustrated in 
Figure I. 


CONCLUSIONS 
1. Gastric volvulus is, in our experience, 
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more frequent than is generally recognized. 

2. In all cases of acute conditions of the 
abdomen, where a definite diagnosis can- 
not be made, volvulus should be considered, 
especially when the Borchardt and Lenor- 
mant’s triad of symptoms (see Part IT) 
are present. 

3. Organo-axial volvulus is much more 
frequent than mesentero-axial volvulus. In 
the twenty cases presented, there are only 
three cases of mesentero-axial volvulus, all 
idiopathic in type. 

4. The differential diagnosis between 
these two types of volvulus and cascade 
stomach are briefly illustrated and dis- 
cussed. 
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5. The etiological relationship of the 
colon should always be investigated in all 
cases of volvulus. The transverse colon is 
high in the epigastrium closely related to 
the stomach. Two of our cases show the 
presence of hepatodiaphragmatic interposi- 
tion of the colon. 

6. In our series the supracolic type of 
volvulus is more prevalent, the infracolic 
type is rare. Our series presents four infra- 
colic type of volvulus, two of them with 
hepatodiaphragmatic interposition. 


Samuel L. Beranbaum, M.D. 
University Hospital 

303 East 20th St. 

New York 3, New York 
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THE ROENTGEN DIAGNOSIS OF GALLBLADDER 
AND BILIARY TRACT DISEASE WITHOUT 
CHOLECYSTOGRAPHY* 


By ROBERT L. SCANLAN, M.D., and BARTON R. YOUNG, M.D. 


PHILADELPHIA, PENNSYLVANIA 


GREAT deal of information concern- 
ing gallbladder and biliary tract 
disease is available on conventional films, 
without the aid of cholecystography. Films 
of the abdomen frequently reveal biliary 
tract disease, often unsuspected and sig- 
nificant, as was emphasized before the ad- 
vent of cholecystography.‘ A recent re- 
view by Stevenson’ showed that conven- 
tional films of the abdomen were of value in 
40 per cent of their cases of cholecystitis. 
Impacted or duct stone, distended gall- 
bladder, or air in the biliary tract are not 
uncommonly demonstrated. 

Opaque calculus is the simplest manifes- 
tation of biliary disease (Fig. 14). Less 
than one-fifth of calculi contain sufficient 
calcium to be recognized on roentgeno- 
grams of the abdomen. A poorly opaque 
stone may be identified by a stellate radio- 
lucency produced by air in central crevices, 
permitting a diagnosis of cholelithiasis, 
without the use of a contrast medium® 
(Fig. 1B). Position and movement of calculi 
yield valuable information concerning their 
cholecystic or duct location, gallbladder 
size, and possible obstruction of the duct 
system. Either wide separation or move- 
ment indicates an enlarged gallbladder, in 
contrast to the minimal motion of tightly 
bunched stones in an average-sized or 
contracted gallbladder (Fig. 2). Movement 
of calculi is revealed by examination of the 
patient in different positions. Lack of 
motion of a stone in the region of the neck 
of the gallbladder suggests impaction or a 
duct stone (Fig. 2). A stone in the common 
or cystic duct may be suspected because of 
its location (Fig. 14). 

Calcification in the abdomen having the 
appearance of gallstones suggests perfora- 


tion of the gallbladder with escape of stones 
into the peritoneal cavity or alimentary 
tract. Gallstones have been recovered also 
from the urinary bladder, vagina, pregnant 
uterus, abdominal wall, pleural and peri- 
cardial cavities and the bronchial tree.? 
Gallstones occasionally obstruct either the 
large or small intestine and may be demon- 
strated by their calcium content or by 
intestinal gas. Both the obstructing stone 
and its fistulous tract have been demon- 
strated by barium sulfate in the small 
intestine.’ Multiple stones may produce 
obstruction at different sites and should be 
sought for, particularly when one of the 
stones is faceted. 

Stone in the cystic duct is occasionally 
associated with an opaque density in a 
contracted, thickened gallbladder, so-called 
“milk of calcium bile.’’® It is thought that 
the calcium carbonate is secreted and con- 
centrated by an obstructed gallbladder, 
often blocked by a small stone with an 
opaque periphery.’ At times the opacity is 
confined to the cholecystic aspect of the 
stone. The material varies in consistency 
from fluid to solid, and in one patient a 
concretion formed from liquid milk of cal- 
cium bile in nineteen days.! Concentration 
of contrast medium in the gallbladder with 
an opaque cystic duct stone and a milk of 
calcium bile concretion was recently ob- 
served, indicating incomplete obstruction 
by the duct stone. Calcification in the gall- 
bladder wall must be differentiated from a 
stone with an opaque periphery or a calci- 
fied abscess in the lower border of the liver. 
It is possibly the sequel of a hemorrhagic 
cholecystitis and is always associated with 
cholelithiasis. 

A visualized gallbladder is usually an 


* From the Department of Radiology, Germantown Hospital, Philadelphia, Pennsylvania. 
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Fic. 1. Stones in the gallbladder, cystic and common ducts indicated by their positions (4). Gallbladder 
wall is thickened. Characteristic stellate radiolucencies of gas-containing gallstones permit a diagnosis of 
cholelithiasis on conventional film examination (B) (arrows). 


Fic. 2. (4) and (B) Wide range of movement of gallstones on prone and supine films demonstrates enlarged 
gallbladder. Lack of motion of the superior stone reveals its impaction in the cystic duct. Note stellate 
gas shadows in stones. 
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indication of significant disease, although 
a normal gallbladder shadow can occasion- 
ally be identified without the use of con- 
trast medium. Therefore, a diagnosis of 
cholecystic disease should not be suggested 
on the basis of visualization alone. The 
visualized gallbladder is usually demon- 
strated as an enlarged oval soft tissue mass, 
but occasionally the reverse is true, and a 
contracted thickened gallbladder is seen 
(Fig. 14). The kidney and liver edge must 
always be identified before soft tissue den- 
sity is interpreted as gallbladder. When this 
is not possible on conventional films, addi- 
tional procedures such as cholecystography, 
intravenous urography, and planigraphy 
are of aid. The lower margin of an abnor- 
mally dense gallbladder shadow is fre- 
quently outlined by gas in the contiguous 
intestine (Fig. 34). Intestinal gas is often 
excessive, because of adjacent ileus second- 
ary to cholecystic and peritoneal inflamma- 
tion. Indentation of barium-filled intestine 
does not in itself indicate a diseased gall- 
bladder. There must be associated evidence 
such as soft tissue mass or cholelithiasis 
(Fig. 3B). Enlarged gallbladder must be 
differentiated from tumefactions of the 
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liver, choledochal cyst, and subhepatic 
abscess. Distention of the gallbladder may 
indicate obstruction of the common duct 
rather than cholecystic disease. 

Gas in the gallbladder or biliary tract 
usually indicates an abnormal communica- 
tion with the intestine, most frequently 
caused by erosion of a gallstone into the 
intestinal tract. The resulting fistula allows 
intestinal gas to pass into the biliary tract 
and rarely into the pancreatic ducts (Fig. 
4). A surgical anastomosis of the gallblad- 
der or common duct to the intestine per- 
mits gas to ascend into these areas. Less 
common causes are rupture of an ulcer into 
the biliary tract and incompetence of 
the ampulla due to carcinoma, pancreatitis 
or recent passage of a stone. Occasionally, 
barium enters the fistulous tract or regurgi- 
tates into the common duct through an 
incompetent sphincter during a gastroin- 
testinal study (Fig. 5). 

Emphysema of the gallbladder presents 
a distinctive roentgen appearance, because 
its walls and lumen are outlined by gas 
resulting from infection by gas-producing 
organisms? (Fig. 6). Ileus of adjacent loops 
of small intestine secondary to localized 


Fic. 3. (4) Huge gallbladder outlined by contiguous gas-filled intestine with localized ileus. 
(B) Hepatic flexure indented by enlarged gallbladder. 


() 
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Fic. 4. Air in biliary and pancreatic ducts, plus small 
intestinal obstruction due to perforated gall- 
bladder and gallstone ileus (arrows). 


peritonitis is not infrequently an accom- 
panying finding. 
patients with gallbladder emphysema are 
diabetic. 

Gas first appears in the lumen of the gall- 
bladder and is demonstrable by horizontal 


A high proportion of 
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beam film examination. Bubbles are next 
seen in the gallbladder wall and _peri- 
cholecystic tissues in contrast to the ap- 
pearance in biliary-intestinal fistula. In the 
latter, gas is not seen in the gallbladder 
wall. Gas thought to be in the bile ducts 
must be differentiated from linear collec- 
tions behind the liver, secondary to retro- 
peritoneal rupture of the appendix or distal 
colon. Gas in the gallbladder may be 
simulated by a large air-filled diverticulum 
and by subhepatic collections following 
perforation of an ulcer. 

The roentgen technique was perfected 
prior to the advent of cholecystography. 
Detailed descriptions are largely applicable 
to the present technique and are to be 
found in the literature of that period. 
Short exposure time made possible by pres- 
ent-day equipment contributes to the 
sharpness of the image. We have employed 
large-sized films for complete coverage 
of the abdomen, supplemented by sharply 
coned films of the gallbladder, when disease 
of this area is suspected. Prone, supine and 
lateral decubitus roentgenograms, the last 
with the horizontal beam, are invaluable in 


Fic. 5. Barium-filled biliary and pancreatic 
ducts secondary to destruction of ampulla 
by pancreatic carcinoma. Filling defects due 
to tumor (4). Choledochoduodenal fistula 
caused by perforated ulcer (B). 
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the demonstration of calculus, enlarged 
gallbladder, and gas in the biliary tract. 
These views are obtained routinely in an 
examination of the acute abdomen, and are 
more informative than any single projec- 
tion. The distribution of gas and stones is 
different on each of these films, affording a 
better opportunity for delineation of biliary 
tract disease (Fig. 2). Roentgenograms 
taken in lateral decubitus are said to be of 
particular value in the demonstration of 
gas secondary to biliary fistula, but in our 
experience the optimal projection varies 
with the location of the fistula. 
CONCLUSIONS 

Conventional roentgenograms without 
the aid of cholecystography often reveal 
valuable information concerning gallblad- 
der and biliary tract disease. The arrange- 
ment and range of movement of stones 
may be the only indication of a distended 
gallbladder or duct calculi. An enlarged 
gallbladder indicating cholecystic or am- 
pullary disease may be of sufficient opacity 
for detection and the inferior margin is 
frequently outlined by contiguous gas-filled 
loops of intestine. Air in the biliary tract 
indicates abnormal communication with the 
intestinal tract or infection with gas-form- 
ing organisms. Prone, supine and lateral 
decubitus views have been an invaluable 
combination far superior to any single 
projection in the roentgen diagnosis of 
gallbladder and biliary tract disease with- 
out cholecystography. 


Barton R. Young, M.D. 
Germantown Hospital 
Philadelphia 44, Pennsylvania 
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Fic. 6. Emphysematous gangrenous gallbladder re- 
sulting from infection by gas-forming organisms. 
Note associated localized ileus. 
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LEIOMYOSARCOMA OF THE PROSTATE* 
CASE REPORT 
By RALPH C. AYE,t M.D., THOMAS W. DORR, and NOEL G. SHAW, M.D.,t 


EVANSTON, ILLINOIS 


OME 200 cases of sarcoma of the pros- 

tate gland have appeared in the liter- 
ature to 1943 according to the complete re- 
view of the subject by Melicow, Pelton and 
Fish.* Since then about 30 additional cases 
have been described. Barone and Joelson! 
reported the sixteenth case of leiomyosar- 
coma of the prostate in 1950. Many types 
of tumor have been demonstrated and 
these include fibrosarcoma, lymphosar- 
coma, angiosarcoma, myxosarcoma, rhab- 
domyosarcoma, spindle cell sarcoma, and 
a carcinoma existing concurrently in the 
same gland.‘ 

The etiology is unknown. The neoplasm 
arises from the mesodermal layer; probably 
it springs from smooth muscle but other 
prostatic elements such as fibrous tissue, 
interstitial lymphoid foci and vascular 
components are possible points of origin. 
Lowsley and Kimball? state that embryonal 
disturbances may be a factor. Trauma and 
prostatitis have been suggested. 

The age incidence ranges from neonatal 
infants to ninety year old men, but 75 per 
cent of these tumors are seen in patients 
under forty years of age and one-half occur 
in patients under twenty. It is repeated 
many times in the literature that prostatic 
masses seen in young males are to be con- 
sidered sarcomatous until proved other- 
wise. 

Symptoms are those of any vesicle neck 
obstruction and include frequency, noc- 
turia and dysuria, although pain is often 
absent. The tumor may be extremely rap- 
idly growing, as, for example, in the case 
presented, the tumor was almost entirely 
removed at operation yet three weeks later 
a large mass was palpated in the abdomen. 
Sudden urinary retention by a rapidly 


growing neoplastic mass or blood clots may 
occur, especially in the young. Extension of 
the tumor produces symptoms of advanced 
urinary obstruction, rectal pressure and 
dificult defecation. Rectal examination 
demonstrates a soft, smooth, rubbery mass 
which is not fixed at first. Roentgen exam- 
ination may show a noncharacteristic mass 
in the pelvis or abdomen which displaces 
the viscera; a barium enema or meal may 
serve to define a small mass but the plain 
film of the abdomen will usualy exhibit the 
tumor. Descending urography will also dem- 
onstrate the mass by a declivity of one or 
both of the ureters, elevation and distor- 
tion of the bladder and signs of obstruction. 
The serum acid and alkaline phosphatase 
are normal; azotemia may be present and is 
the common cause of death. 

Diagnosis is rarely made before biopsy or 
necropsy. Differentiation must be made 
among the following: benign prostatic hy- 
pertrophy, prostatic abscess or cyst, tuber- 
culosis of the prostate, carcinoma of the 
prostate, carcinoma and sarcoma of the 
bladder, cyst of the seminal vesicle, urachal 
cyst and retroperitoneal tumor. Treatment 
may prolong life but is usually hopeless. 
The most widely used treatment is deep 
roentgen therapy or radium implants, with 
surgery reserved for relief of bowel or 
urinary obstruction. Metastases occur via 
the blood and lymph channels and appear 
commonly in the bone and lung, less com- 
monly in the liver, kidneys, regional lymph 
nodes and spleen. 


CASE REPORT 


A one year old, white, male infant entered 
the pediatric service of Evanston Hospital on 
July 28, 1952, because of dysuria for two weeks 


* From the Departments of Radiology and Pediatrics, Evanston Hospital Association, Evanston, Illinois. 
+ Resident in Radiology, Evanston Hospital Association, Evanston, Illinois. 
t Clinical Assistant Professor of Pediatrics, Rush, University of Illinois. 
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and frequency for one week. On the day of 
admission the child voided every hour. No 
gross hematuria was noted by the parents. 
Concerning the past history, the patient was a 
full term infant, delivery was by forceps with 
vertex presenting. The birth weight was 7 
pounds, 11 ounces. The child developed nor- 
mally. The immunization program was com- 
pleted. The family history was negative. 

On physical examination the child was a 
well developed and nourished, irritable, male 
infant who did not appear acutely ill. The 
thorax was normal. In the abdomen there was 
a kidney-shaped mass on the left which was 
nontender. The liver was palpable one finger- 
breadth below the costal margin. The spleen 
was not palpable. The neurological examination 
was considered normal. The clinical impression 
at admission was (1) cystitis, (2) possible 
Wilms’ tumor, (3) urachal cyst, (4) mesenteric 
cyst and (5) sarcoma in the abdomen. The child 
was seen by a surgeon and a urologist who be- 
lieved the most likely diagnosis to be a urachal 
cyst. 

Roentgen examination with plain films of the 
abdomen and a barium meal demonstrated a 
large mass in the lower abdomen which dis- 
placed the colon posteriorly and the small 


Fic. 1. Abdomen shows viscera-displacing tumor 
mass following a barium meal. 
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Fic. 2. Lateral projection. 


intestine superiorly; this suggested that the 
mass was not of retroperitoneal origin (Fig. I 
and 2); descending urography showed normal 
renal function bilaterally and wide lateral dis- 
placement of the lower portions of both ureters 
with elevation of the bladder (Fig. 3). A chest 
film was negative. 

Laboratory examination showed the follow- 
ing: red blood cell count, 4 million; white blood 
cell count, 10,000; hb, 11 grams. No red cells 
were noted in the urine but culture exhibited a 
moderate growth of Strep. viridans, E. coli and 
Staph. albus. 

An exploratory laparotomy was performed 
and a large, soft tumor attached to the base of 
the bladder was found. The superior and lateral 
parts were free; both ureters and urethra were 
compressed and these were freed and the mass 
excised. Section of the tumor proved it to be a 
leiomyosarcoma of the prostate (Fig. 4 and 5). 
The postoperative course was uneventful and 
the child was discharged on August II, 19§2. 
Seventeen days later the child was readmitted 
because of difficulty in defecation, vomiting 
and night crying for several days. A rectal 
examination disclosed a recurrence of the tu- 
mor. Chest films were normal. It was felt that the 
prognosis was hopeless and the patient was 


/ 


646 Ralph C. Aye, Thomas W. Dorr and Noel G. Shaw OctoBER, 1954 


Fic. 3. Descending urography fifteen minutes fol- 
}. lowing intravenous diodrast demonstrates the 
mass symmetrically displacing the ureters. 


treated symptomatically. The child’s condition 
deteriorated and he died in coma on September 
II, 1952. 

At postmortem examination, the child was not 
emaciated but the lower half of the abdomen 
was distended by a large, firm mass. The neo- 


Fic. 4. Photomicrograph, low power, illustrating the 
spindle-shaped appearance of tumor cells and 
bundles of intertwining tumor tissue. 


Fic. 5. High power view of section of tumor. 


plasm surrounded both ureters causing marked 
ureterectasis and pyelectasis, occluded the pros- 
tatic urethra, and involved the anterior wall 
of the rectum (Fig. 6). Distention of the large 
and small intestine plus moderate ascites indi- 
cated the presence of a paralytic ileus. The im- 
mediate cause of death was surmised to be ure- 
mia, although no chemistries were determined. 
Metastases were not found. 


Fic. 6. Gross specimen with probes in ureters and 
black tube in urethra shows tumor engulfing 
vesicle portion of both ureters. 


VoL 


Sit 
Ral 
MALES 


Vou. 72, No. 4 Leiomyosarcoma of the Prostate 


SUMMARY 


A rare, fatal tumor, leiomyosarcoma of 
the prostate, is described in a year old in- 
fant. Roentgenograms may show a pelvic 
mass and urography will demonstrate a 
distortion of the ureters and bladder. The 
salient characteristics of this tumor are 
briefly described. 


Ralph C. Aye, M.D. 
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VISUALIZATION OF CORONARY SINUS GRAFT AND 
VENOUS PATHWAYS OF THE HEART IN 
LIVING DOGS*+ 


By ARAN S. JOHNSON, M.D., PAUL G. FIRNSCHILD, M.D., and HAROLD FULTON, M.D. 
DETROIT, MICHIGAN 


ECK and his associates? have demon- 
strated that the heart in the experi- 
mental animal and in patients suffering 
from coronary artery disease can be revas- 
cularized by arterialization of the coronary 
sinus through a free autogenous vein graft 
anastomosed between the aorta and coro- 
nary sinus. The operation described and 
developed by Beck is called the Beck II 
operation. The operation consists of two 
stages.’ In the first stage, the free graft of 
external jugular or basilic vein is an- 
astomosed between the aorta and coronary 
sinus. The stoma of the graft on the sinus 
side measures approximately 8 millimeters 
in diameter, and on the aortic end of the 
anastomosis the stoma is 5 to 6 mm. in di- 
ameter. After the completion of the first 
stage, blood flows freely from the aorta 
through the graft and into the venous sys- 
tem of the heart. Most of the arterialized 
blood escapes into the right atrium through 
the coronary sinus ostium. In order to pre- 
vent the great loss of blood and to reduce 
the added load on the right side of the 
heart, the second stage was developed. The 
second stage of the operation is done three 
weeks after the first stage. It consists of 
placing a ligature around the sinus near its 
ostium in the right atrium. The ligature is 
tied down on a stilet to a diameter of 2.5 
or 3 mm. According to the authors,* the ra- 
tionale of waiting three weeks to partially 
ligate the coronary sinus ostium is to pre- 
vent rupture of the veins and capillaries in 
the heart from the full application of the 
aortic pressure. The time interval is suffi- 
cient to produce thickening of the walls of 
the veins and capillaries. 
In our study it was our original aim to 


find a simple method without a major oper- 
ation to determine the patency of the cor- 
onary sinus graft and venous pathways of 
the heart in the living dog. In a large num- 
ber of animals, postoperatively, a to and fro 
bruit is present which is a sign of a func- 
tioning arteriovenous fistula. The finding, 
however, is not constant, especially in pa- 
tients, and therefore cannot be used as a 
foolproof sign of patency of the graft. It is 
only during the second stage of the Beck II 
operation, under direct vision, that the con- 
dition of the graft can be determined, i.¢., 
if the graft is thrombosed or patent. We 
were able through retrograde aortography 
to visualize the coronary sinus graft and 
also gain valuable information pertaining 
to the Beck II operation. 


METHOD OF STUDY 


This report is based upon a study of 30 male 
mongrel dogs. The animals weighed between 
26 and 57 pounds. The Beck operation was 
performed. The animals, however, were di- 
vided into three operative groups: (1) those 
animals on whom Stage 1 alone was done; (2) 
those animals on whom Stage 1 was done fol- 
lowed by a three week waiting period, and then 
Stage 11; (3) those animals on whom Stages 
1 and 11 were accomplished during the same 
operation. Postoperative retrograde aortog- 
raphy was done on g of the 30 dogs. Four of 
these animals had developed postoperative 
bruits, while 5 had not. These animals were 
anesthetized with intravenous nembutal, the 
left common carotid artery was then exposed 
and the animals were taken to the roentgen 
department. Through a 15 gauge needle 70 
per cent urokon (1 cc. per lb. of body weight) 
was injected rapidly retrograde into the left 
common carotid artery. At the time of injection 
the distal end of the left common carotid artery 


* From the Department of Animal Experimentation, Research Division, and Department of Radiology, Harper Hospital, Detroit, 


Michigan. 


t Aided by a Grant for Cardiovascular Research from the C. E. Wilson Fund. 
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was occluded, as well as the right. A series of 
eight roentgenograms was then exposed within 
a period of four seconds, i.e., one-half second 
intervals. Postoperative aortography was car- 
ried out on animals at intervals ranging from 
the fourth postoperative day to the twenty- 
eighth postoperative day. Nineteen of the 30 
animals with the coronary sinus grafts were 
placed on intramuscular daily digitalis (0.2 
to 0.4 mm. cedalinid once daily) for two to 
three weeks postoperatively, depending upon 
the clinical need for the drug. Eleven of the 
animals received no digitalis. 


RESULTS 

Twenty-two of the animals developed 
persistent postoperative bruits, which were 
the result of the created arteriovenous fis- 
tulas, while 8 did not. It was noted at the 
completion of all the operations, except in 1 
animal,* that a palpable thrill was present 
in the grafts with transmission into the 


Fic. 1. Animal B2 20. Retrograde carotid aortogram. 
Descending thoracic aorta (a), graft (4), coronary 
sinus (c), and right atrium into which coronary 
sinus empties (d) are demonstrated. 


Visualization of Coronary Sinus Graft 
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Fic. 2. Animal B2 20. Marginal veins filling from 
coronary sinus are visualized (arrow). 


coronary sinus, with a pinking of the an- 
terior cardiac veins. 

Eight of the animals in the series died 
from congestive heart failure. All were in 
Group 1, and received no digitalis postop- 
eratively. The size of their grafts was 7 to 
10 mm. in diameter. 

Nineteen of the operated animals, in 
Groups 1, 2 and 3, received daily doses of 
intramuscular digitalis. These animals had 
an uneventful postoperative course. The 
size of their grafts varied from 4 to 8 mm. 
in diameter. One animal in this series died 
on the sixth postoperative day from gross 
hemorrhage. There was a leak on the cor- 
onary sinus side of the anastomosis. Three 
animals in Group 2 also had uneventful post- 
operative convalescence without the benefit 
of digitalis. The size of their grafts, how 
ever, was smaller (5 to 6 mm.). 


* Unable to isolate coronary sinus in this animal. See Table 1, 
animal 22. 
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2 Fic. 3. Animal B2 20. Contrast medium is visualized 
| Til] && passing through the pulmonary circulation, the 
| 26 left atrium (a), left ventricle (4), and thoracic 
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| : : aorta (c). 
S233) 
In the 9 dogs selected for retrograde 
| £83  aortography, 4 had typical postoperative 
¢ 6%¢ |  bruits which persisted, while 5 did not. 
| 325 Excellent aortograms were obtained in 7 
| &£n of the 9 animals examined. The results in 
il 9 
| 20 2 were unsatisfactory because of technical 
ee difficulty. Two died as a direct result of 
| $8 aortography; 1 from cerebral edema, and 
— 
2 nnn| +22 the other from rupture and gross hemor- 
27S rhage from the graft. The animal that died 
Avs 
=< 22 from the ruptured graft was only four days 
Postoperative. The suture line at the site 
§4 ofcoronary sinus anastomosis had not com- 
pletely grown together, and it appeared 
a ee that the added pressure from the injection 
gaa} §¢¢. mass weakened the line of anastomosis. 
we | 2238 The animal that died from cerebral edema 
+ =ao| fle had a convulsive episode at the time of 
== injection of urokon. The right common ca- 
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Fic. 4. Animal B2 12. Retrograde carotid aortogram. 
Thoracic aorta, graft, and coronary sinus are 
shown. 


Fic. 5. Animal B2 12. Marginal veins well shown 
(arrows). 


Fic. 6. Postmortem specimens. Animal B2 20 marked 4. Animal B2 12 marked B. Aortic to coronary sinus 
grafts indicated by arrows; patency of grafts and sinuses demonstrated. 
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injection, and as a result a large volume of 
radiopaque material passed into the vascu- 
lar system of the brain. Both animals died 
approximately twenty-four hours after the 
injection study. 

The coronary sinus graft and venous 
pathways of the heart were well visual- 
ized in 6 of the 7 animals. The aorta and its 
major branches were well visualized in the 
other; however, the coronary sinus graft 
or venous pathways of the heart were not 
seen. This animal developed no postopera- 
tive bruit, and after completion of the orig- 
inal operation no palpable thrill was pres- 
ent in the graft. There was difficulty in 
identifying and isolating the coronary sinus 
in this animal. On postmortem examination 
the graft was patent but the coronary sinus 
had thrombosed. 

Postmortem examination of the animals 
that died or were sacrificed showed I00 per 
cent patency of the vein grafts without evi- 
dence of thrombus formation. In 1 of the 
animals* the coronary sinus had throm- 
bosed; however, the graft remained patent 
and free of thrombus. The animals that 
died from congestive heart failure showed 
gross evidence of pulmonary and myo- 
cardial congestion, and 3 in this group also 
had developed pleural effusion. 


DISCUSSION 


To our knowledge this is the first time ret- 
rograde carotid aortography has_ been 
successfully used to demonstrate the pa- 
tency of coronary sinus graft and venous 
pathways of the heart in the living animal. 
In our opinion aortography in these cases 
is an innocuous method of determining pa- 
tency without having to subject a patient 
to exploratory thoracotomy. Certain pre- 
cautions, however, must be taken: (1) One 
should wait three weeks postoperatively 
before aortography is attempted to insure 
good healing at the lines of anastomosis of 
the graft. (2) One should make certain that 
the right and left common carotid arteries 
are completely occluded at the time of in- 


* See Table 1, animal 22. 
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jection of the contrast medium to prevent 
cerebral edema. 

From our study, apparently full digital- 
ization immediately postoperatively pro- 
tects the animals from developing conges- 
tive heart failure. The sizeof the graft (diam- 
eter of arteriovenous shunt) appears to be 
of little consequence once the animals are 
placed on daily doses of digitalis. 

Rupture of the veins and capillaries of 
the heart from the full force of the aortic 
pressure by partially ligating the coronary 
sinus ostium during the first stage of the 
operation has not occurred during our stud- 
ies. With the use of digitalis postopera- 
tively the changes described® as intramus- 
cular hemorrhage within the myocardium 
from rupture of the veins and capillaries 
within the heart appear to be congestive 
changes. Myocardial congestion was pre- 
vented in our animals that had Stages 1 and 
11 performed during the same operation. 
The prevention of thrombus formation® by 
waiting three weeks before the second stage 
of the Beck operation is done can be ac- 
complished through meticulous suturing of 
the graft at the time of the anastomosis. 
The venous pathways of the heart, in our 
experience, appear to be adequate to insure 
free flow of arterialized blood without 
thrombus formation through stasis of 
blood in the venous system of the heart. 
In our opinion, the second stage of the 
Beck operation can be safely eliminated on 
the basis of our experimental results. 


SUMMARY 


1. Retrograde carotid aortography has 
been described as an additional clinical aid 
in determining patency of coronary sinus 
grafts in the living experimental dog. 

2. Use of digitalis postoperatively to pre- 
vent congestive heart failure has been de- 
scribed and discussed. 

3. The elimination of the second stage of 
the Beck operation has also been discussed. 


Aran S. Johnson, M.D. 
816 David Whitney Bldg. 
Detroit 26, Michigan 
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A PNEUMATIC REMOTE CONTROL PRECISION 
INJECTOR FOR INTERSTITIAL AND INTRA- 
CAVITARY INJECTION OF RADIOACTIVE 
COLLOIDAL GOLD 


By S. TAPLITS, M.D. 
Radioisotope Laboratory, Fewish Hospital 
CINCINNATI, OHIO 


METHOD for interstitial and intra- 
cavitary injection of radioactive gold 
has been devised wherein the injection is 
performed under complete control of the 
operator by a remote control mechanism 
which is simple and semi-automatic. The 
factor of distance is utilized in preference 
to heavy shielding which makes for awk- 
ward and unwieldy handling of syringes 
containing radioactive gold of high activity. 
The mechanism consists of a pneumatic 
damper motor to which is attached a § cc. 
No. 5YLC-B.D. syringe with finger ring. 
A gradual pressure switch, which is a pre- 
cision controlled instrument, is connected 
by pressure tubing to the pneumatic motor 
and to the reducing valve of an air pressure 
tank. Thus, by turning the dial of the grad- 
ual pressure switch, the air flow can be 
regulated precisely to permit the plunger 
of the syringe to aspirate or inject any vol- 
ume desired. A Luer-Lok B.D. automatic 
double valve is attached to the syringe 
which permits the automatic withdrawal 
of the radioactive gold from the lead pig 
and automatic injection into the tissue. 

The operator can manipulate the syringe 
from any distance from the active source 
by a simple turn of the knob and also can 
measure any volume of radioactive gold 
with precision. The controls may be so 
finely adjusted that the volume of liquid 
injected can be regulated to a fraction of a 
cubic centimeter. 

In interstitial injections for prostatic 
carcinoma, pressure control is particularly 
important. The amount of air pressure ap- 
plied to the syringe plunger through the 
damper motor can be varied between 15 


and 30 pounds per square inch evenly and 
with full control. 

By means of a Luer-Lok adapter 10 
ft. of No. PE 100 polyethylene tubing, 
which will fit a 20 gauge needle, is at- 
tached to the syringe. The volume con- 
tained in the entire Io ft. of this tubing is 
1.7 cc. Prior to attachment to the syringe, 
the tubing is sterilized in zephiran solution 
for twenty-four hours, sheathed in sterile 
lead foil 0.3 to 0.6 mm. in thickness and 
threaded into an equal length of sterile 
rubber tubing. This prepared sterile tub- 
ing, through which the gold flows under 
pressure, is handed to the surgeon who 
grasps the attached needle in a needle 
holder and is ready to proceed with the 
injection of the tumor mass. The isotopist, 
who is directly behind the surgeon and who 
holds the precision control panel in his 
hand, is directed by the surgeon to inject 
the prescribed volume of gold. The iso- 
topist turns the dial and injects the solution 
at any pressure or speed that is indicated, 
meanwhile observing the operative field 
for possible leakage about the needle or 
from the tissue itself. 

This technique was followed in the in- 
jection of an intrathoracic malignant tumor 
weighing 270 gm. with 122 mc. Au!® con- 
tained in a volume of 34 cc. given in incre- 
ments of 2 cc. per injection. The technique 
worked smoothly, with no spillage or leak- 
age and under the complete control of the 
isotopist and surgeon. 


Description of the Apparatus 


B.D. Luer-Lok syringe with finger ring No. 
sYLC 
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Fic. 1. Syringe empties when switch is opened. 4, test gauge; B, damper motor; C, B.D. Luer-Lok syringe, § 
ce. No. sYLC; D, B.D. automatic double valve; £, gradual pressure switch. 


Fic. 2. Syringe automatically fills when switch is closed. 4, test gauge; B, damper motor; C, B.D. Luer-Lok 
syringe, 5 cc. No. sYLC; D, B.D. automatic double valve; E, gradual pressure switch. 
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Fic. 3. Operating room preparatory to interstitial injection of radioactive gold by remote control. 4, test 
gauge; B, damper motor; C, B.D. 5 cc. No. sYLC syringe; D, B.D. automatic double valve; E, gradual 
pressure switch; F, polyethylene tubing No. 11; G, sterile sheathed polyethylene tubing with needle at- 
tached; H, lead pig container for radioactive gold; 7, tank of compressed air. 


B.D. automatic double valve No. 470V 

Polyethylene tubing PE 100 

No. 2 damper motor type ‘““W” Bracket 5-10 
lb. spring 

S-222 gradual pressure switch 

Test gauge SP-1316 
(Johnson Service Co., 1905 Dunlop St., 
Cincinnati, Ohio) 

Air pressure tank 

Reducing valve 


SUMMARY 


A description is given of a remote con- 


trol injector which has been devised for the 
interstitial and intracavitary injection of 
radioactive colloidal gold solution. 


S. Taplits, M.D. 
Jewish Hospital 
Cincinnati 29, Ohio 


Acknowledgment is made to Dr. Archie Fine of 
the X-Ray Department of the Jewish Hospital, Cin- 
cinnati, Ohio, for his generous cooperation and to 
Dr. Robert Gallagher of the U. S. Public Health 
Service for his aid in monitoring the apparatus; also 
to Mr. Brinkman of the Johnson Service Co. for his 
efficient assembly of equipment. 
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A TECHNIQUE FOR EVALUATING THE EFFECTIVE- 
NESS OF LOCALIZATION OF RADIOACTIVE 
COLLOIDAL GOLD-198 AFTER DIRECT 
INJECTION INTO TUMORS* 


By JOHN U. HIDALGO, M.S.,, EDGAR BURNS, M.D.,t and 
ROBERT T. NIESET, Px.D.* 


With the technical assistance of RicHarD FLEcK 
NEW ORLEANS, LOUISIANA 


HE primary objective of the direct in- 

jection! of radioactive colloidal gold 
(Au$) is localization of the radioactive 
material in the tumor or metastatic lesions. 
With this technique there are no other 
intended areas to be subjected to irradia- 
tion. The effectiveness of this method has 
been demonstrated by Hahn and Carothers? 
and others.*:* However, the possibility of 
variation from one patient to the next, de- 
pending upon the size and vascularity of 
the tumor, has indicated a need for a tech- 
nique by which the effectiveness of the 
colloidal localization could be routinely 
checked. 

Various Geiger-Miller counter arrange- 
ments were tried with different tube shields 
and absorbers. It was found that a great 
amount of shielding was necessary to re- 
duce counting rates to a level at which they 
could be accurately measured. The weight 
and bulkiness of this shielding made this 
approach unsatisfactory. Moreover, the 
results obtained did not definitively locate 
the boundaries of the retention site of the 
radioactive gold. Even with massive shield- 
ing, all attempts to evaluate liver and 
spleen uptakes failed because of the high 
background counting rates produced by 
the radiation from the prostatic area. 

Miller? and Miller and Held‘ demon- 
strated the practicability of in vivo radio- 
autographic techniques with injections of 
relatively large doses of radioactive iso- 
topes. Based upon this method, a technique 
has been developed at this institution for 
the routine determination of distribution of 


radioactive gold in the body. Basically, it is 
a combination of radioautographic and 
roentgenographic techniques involving the 
following procedure: 


1. A large roentgenographic cassette is ori- 
ented beneath the supine patient so that the 
area covered includes the pelvic girdle and as 
much of the thoracic cage as possible. If the 
procedure is performed immediately after 
injection, the cassette is left thus for four 
minutes. If done later, the exposure time is 
adjusted for the decay of the radioactive gold. 
This exposure time (4 minutes) gives an ade- 
quate radioautographic image on the film for 
the patient dosages of about 100 me. 

2. At some time during exposure, a portable 
roentgenographic unit is wheeled into position 
over the patient and a light exposure made. The 
unit is set to deliver 5 kv. roentgen rays for 0.5 
second at about 14 milliamperes. This com- 
pletes the technique for this film except for 
processing and evaluation. However, at this 
time, a second cassette is exposed in identical 
fashion except that the roentgen-ray exposure 
time is cut to 0.2 second. Both films are then 
routinely processed. 


The two roentgenographic exposures are 
so designed as to give two different inten- 
sity roentgenographic images. The longer 
exposure yields a rather good pattern of the 
pelvic girdle and yet the exposure is not 
such that it obliterates the radioauto- 
graphic image of the radioactive gold. The 
arrangement is used to evaluate the gross 
distribution pattern of the radioisotope 
after injection. 

Figure I is such an exposure made 
twenty-four hours after injection of 112 


* From the Biophysics Laboratoryt Tulane University School of Medicine and the Departments of Urologyt, Ochsner Clinic and 
phy: y P By 


Tulane University School of Medicine, New Orleans, Louisiana. 
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Fic. I 


me. of Au!®* into a prostatic tumor showing 
that at least the greatest portion of the 
radioisotope is well confined to the site of 
injection. Figure 2 is the same type expo- 


Fic. 2 
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sure; that is, one made twenty-five hours 
after injection of 126 mc. of Au!’ into a 
bladder tumor. Again, the characteristic 
distribution pattern is present. 

The short exposure film presents the 
same picture except that the bone structure 
is faint. These are made light so that image 
densities can be measured. On all of these 
films density measurements are made over 
the injection site, liver, spleen and a point 
on the film midway between the liver and 
spleen readings. These measurements have 
been made on films from 11 patients. 

With the midline value at the height of 
the liver and spleen as a “background 
density,” these densitometer data are sum- 
marized in Table 1. 


TaBLe | 

Image 

Light 8 

Density 

Position Absorption “et 
(arbitrary 

P units) 

Tumor site 87.0 0.590 

Liver 23.3 0.014 

Spleen 11.7 0.007 


The values are averaged from measure- 
ments on films from the various patients. 
Considering that the aperture of the densi- 
tometer is small, these values are only in- 
terpretable on a “unit mass” type basis; 
that is, on the basis of radioisotope concen- 
tration per unit volume of the tissue under 
consideration. 

On this basis, the data can be interpreted 
to mean that the unit concentration in the 
tumor is about 42 times that of the unit 
concentration in the liver. Also it can be 
said that the liver unit concentration is 
about twice that of the spleen. 

It can easily be demonstrated that there 
is no selective absorption of radioactive 
gold in the head or extremities. We have 
measured excretion levels for one week 
after injections in all of these patients and 
in every one the amount excreted was less 
than 1.5 per cent of the administered dose. 
It may then be concluded that this film 
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technique effectively covers the area in 
which the gold is confined. 

These films may also be surveyed with a 
densitometer if radiation isodose zones are 
desired. In other words, anything one 
would like to have done with a counter can 
now be done with the densitometer. How- 
ever, the distribution of the radioactive 
material is the desired information in a 
counter scan and this information is pre- 
sented directly by the film. 

Examination of the blackened area shows 
that this area is not one of uniform density 
but rather one in which the degree of opac- 
ity of the spot increases to a maximum in 
the approximate center. This indicates that 
the source is not a diffuse one but rather 
one which is well confined to the area of the 
prostate or bladder. It is obviously not an 
accumulation in the urine since these pa- 
tients are all catheterized and also the ex- 
cretion data show such little loss by this 
means. 


SUMMARY 


A new procedure involving radioauto- 
graphic and roentgenographic techniques 
has been described which provides a ready 
means of routine checking of the effective- 
ness of the direct injection of radioactive 
colloidal gold. The distribution data are 
based upon interpretation of the resulting 
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films, and as so presented, afford rapid eval- 
uation of the gross distribution picture and 
also comparative data on unit concentra- 
tion in tumor, liver and spleen. 

The technique as described has been 
developed around the direct injection of 
Au'® into the prostate; however, there are 
no apparent limitations of the method. It 
would seem that this technique could be 
used in almost any procedure of a general 
type involving therapeutic dosage levels of 
radioactive materials in specific sites. 


John U. Hidalgo, M.S. 
Biophysics Laboratory 
Tulane University 

New Orleans 18, Louisiana 
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THE USE OF RADIOACTIVE ISOTOPES FOR 
DIAGNOSTIC RADIOLOGY* 


By G. E. 


DENNIS, and H. A. DELUCA 


LONDON, ONTARIO, CANADA 


LTHOUGH radioactive isotopes have 
found various applications in diagnosis 
and therapy, their use in medical radiogra- 
phy has not been extensively investigated. 
Certain isotopes, such as cobalt-60 and 
iridium-192, have been widely used in 
industrial radiography. In the latter field, 
isotopes offer greater portability and elimi- 
nate the need for the electrical power sup- 
ply required by roentgen-ray equipment. 
The advantages of a similar radiographic 
unit which could be taken to the patient, 
especially under emergency conditions, is 
obvious. 

Shortly after the discovery of radium, 
attempts were made to use its gamma radi- 
ation for medical radiography. More re- 
cently (1948), Spangenberg® reported on 
the use of radioactive isotopes for this pur- 
pose; his study was confined to dental 
applications, the source being placed for 
experimental purposes inside the oral cav- 
ity of a skull. The isotopes investigated 
were primarily those whose decay is by 
K-electron capture, use being made of the 
resultant roentgen radiation. No informa- 
tion is given concerning the physical size, 
activity of the sources, nor of exposure 
times. A reproduction of a radiograph of 
teeth, taken with cerium-1 39, is of encour- 
aging quality. 

In 1950 Mayneord‘ suggested that by 
placing low energy gamma-ray sources 
inside body cavities, useful radiographs 
might be obtained. In 1952, the same work- 
er®§ reported on the use of thulium-17o. 
Since his source was of low activity, lengthy 
exposures were required. The published 
radiographs of dried skulls possess fair 
definition and contrast. 

Recently West" has suggested americi- 
um-241, as asource for medical radiography. 
A radiograph of a femur taken with this 


isotope is included in his report. 

In the present communication, the radi- 
ographic properties of thulium-170 and 
cerium-144 are presented. Thulium-170 
emits a single gamma ray of 0.084 mev. 
Cerium-144 is the source of a number of 
gamma rays, the maximum energy of 
which is 0.134 mev. However, a product 
of its decay, praseodymium-144, gives rise 
to gamma rays of 0.695, 1.48 and 2.185 
mev. respectively.! There is evidence sug- 
gesting that the relative intensities of the 
latter rays are not very great. 

It might be pointed out here that cerium- 
144 is a fission product whereas thulium- 
170 is produced in the pile by neutron 
bombardment of nonradioactive thulium. 


EXPERIMENTAL PROCEDURE 


Thulium-170. Approximately 5 curies of 
thulium-170 was enclosed in a lucite con- 
tainer with 3/16 inch walls in order to 
eliminate beta particles. This was loaded 
in a camera with an adjustable collimator 
and a manually operated shutter. The 
area of source presented to the film was in 
the form of a circle of 3/8 inch diameter. 
Since only Io per cent’ to 24 per cent® of 
thulium-170 disintegrations yield gamma 
rays, the effective activity in terms of gam- 
ma radiation of this source was of the order 
of I curie. 

The material irradiated weighed 170 
milligrams; 48 per cent was thulium oxide, 
the remainder being divided between the 
oxides of the rare earths and other metals. 
Absorption measurements indicated that 
there was no appreciable contribution by 
these impurities to the gamma-ray spec- 
trum of the source. 

Cerium-144. Two cerium sources were 
used in the experiments to be described. 
The first source consisted of 150 millicuries 


* From the Radioisotope Unit, Department of Biochemistry, University of Western Ontario, London, Ontario, Canada. 
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Fic. 1. Hand of live subject taken with 5 curies 
thulium-170 using Hi-speed screens. Source-film 
distance: 11 inches. Exposure time: 2 minutes. 


which had been precipitated from solution 
with ferrous hydroxide and collected on 
filter paper. After ashing the filter paper, 
the cerium-containing precipitate was 
placed in a lucite container having 1/2 
inch walls. For the second source, 15 curies 
of cerium-144 was obtained in the form of 
cerium chloride dissolved in 700 cc. of dilute 
hydrochloric acid. This was evaporated to 
dryness in a teflon container. The resulting 
source was in the form of a cylinder 3/8 
inch in diameter and 3/16 inch in length. 
The loaded container was mounted in a 
camera employing a movable source rather 
than a shutter. 


QUALITY OF RADIOGRAPHS 


Various radiographs were taken using 
cadavers and live subjects with cerium-144 
and thulium-170. 

In Figure 1 is shown the hand of a live 
subject taken with 5 curies of thulium-170. 
In Figure 2 is shown a similar radiograph 
of a cadaver hand, the source-film distance 
and exposure times having been increased. 
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A cadaver elbow taken under similar condi- 
tions is reproduced in Figure 3. 

Radiographs of thicker body parts were 
attempted. With increasing thickness there 
was a loss of definition and contrast. Radio- 
graphs of the arm, for example, were of 
sufficient clarity to permit the diagnosis of 
a fracture but those of a thicker section, 
such as a shoulder joint, were so lacking in 
definition and contrast that they would be 
of no diagnostic value. Since part of this 
loss of detail was undoubtedly due to scat- 
tering, a stationary grid was used for some 
exposures. This yielded a slight improve- 
ment in quality but it was not sufficient 
to be of practical value. Admittedly the 
grid employed was intended for use with 
radiation of lower energy. A grid designed 
for higher energies presumably would yield 
further improvement. 

A series of radiographs similar to those 
indicated above was taken with the cerium- 
144. Three of these are shown in Figures 4, 
5 and 6. There is very little difference in 
detail or contrast in these radiographs 


Fic. 2. Hand of cadaver taken with 5 curies of thu- 
lium-170 using no-screen film. Source-film dis- 
tance: 22 inches. Exposure time: 1 hour. 
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compared with those taken with the thuli- 
um source. 

The problem of shielding against beta 
rays and the difficulty of adequately sealing 
the source prevented the testing of the 
cerium and thulium as intraoral sources 
for dental radiography in living subjects. 
With the available sources, extraoral use 
was not practical as it was found impossible 
to immobilize a live subject for sufficiently 
long periods. The radiographs that were 
attempted were so underexposed that an 
adequate assessment of the value of these 
sources in this regard could not be made. 
However, with a skull in which wax was 
used to simulate tissue, acceptable radio- 
graphs were obtained. A typical one is 
shown in Figure 7. 

The radiographs described above with 
one exception were taken with no-screen 
film. The use of the usual intensifying 
screens decreased the exposure times by 
a factor of approximately ten, but this 
was accompanied by a loss of definition. 
Thulium-170 proved to be a somewhat 


Fic. 3. Elbow of cadaver taken with § curies thulium- 
170 using no-screen film. Source film distance: 22 
inches. Exposure time: 1 hour. 
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Fic. 4. Hand of cadaver taken with 150 millicuries 
of cerium-144 using no-screen film. Source-film dis- 
tance: 24 inches. Exposure time: 17 hours. 


more effective source with these screens 
than cerium-144. Radiographs were like- 
wise taken using lead screens 0.005 inch 
thick. Placed on both sides of the film 
these resulted in decreased definition and 
contrast but there was no corresponding 
decrease in exposure time. Placed behind 
the film only, lead screens increased the 
densities of all portions of the radiographs 
with a lessening of image definition. West" 
reports the use of 0.0015 inch lead front 
screens and 0.005 inch lead back screens 
for in astrial radiography with thulium- 
170. 


CHEMICAL INTENSIFIERS 


An attempt was made to decrease ex- 
posure times by the use of intensifiers. 
Kodak intensifier In-6? permitted a de- 
crease in exposure by a factor of four. This 
technique gave a marked increase in con- 
trast but added greatly to the processing 
time. The resultant radiographs were grainy 
and of a brownish color. Results were diffi- 
cult to duplicate. 
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Fic. 5. Hand of cadaver taken with 15 curies of 


cerium-144 using no-screen film. Source film dis- 
tance: 21 inches. Exposure time: } hour. 


DISCUSSION 

The radiograph of the cadaver elbow 
shown in Figure 3 was exposed at 21 inches 
for one hour using § curies of thulium-170. 
In order to convert to the normal roentgen- 
ray distance of 30 inches and to decrease 
exposure time to one second, a 35 kilocurie 
source would be required for equivalent 
results. If, using no-screen film, one were 
willing to accept an exposure time of twenty 
seconds and two-thirds the usual source- 
film distance, then a 1 kilocurie source 
would be sufficient. The use of fluorescent 
intensifying screens and appropriate film 
would permit further reduction in either 
exposure time or source size but at the 
expense of definition. Thus, in the example 
given above, this would decrease exposure 
time from twenty to two seconds or source 
size from 1 to 0.1 kilocurie. 

Compared to the § curies of thulium-170, 
the high curie cerium-144 source reduced 
exposure times by a factor of two. This is 
not what is to be expected when one con- 
siders that per disintegration cerium-144 
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yields a multiplicity of gamma rays while 
thulium-170 emits only 0.1 to 0.24 gamma 
ray. This low radiographic efficiency of the 
gamma rays from cerium-144 results in 
the need for source sizes of the same order 
of magnitude as those calculated above for 
thulium-170. 

Mayneord’ estimates that 100 kilocuries 
of an isotope emitting 1 low energy gamma 
ray per disintegration would be required 
to produce the maximum radiation inten- 
sity used for radiography (300 roentgens 
per minute at 20 inches). This calculation 
is supported by our experimental results; 
however, as is shown above, the source 
size needed in selected applications could 
be reduced. As already indicated a portable 
unit for diagnosis of limb fractures (and 
presumably location of metallic fragments) 
could be constructed with 0.1 to 1 kilo- 
curie of cerium-144 or thulium-170. 

Isotopes, such as cerium-144, which can 
be obtained from the separation of fission 
products, have a potential advantage in 
radiography over pile-produced isotopes of 


Fic. 6. Elbow of cadaver taken with 15 curies of 
cerium-144, using no-screen film. Source-film dis- 
tance: 21 inches. Exposure time: } hour. 
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the kind represented by thulium-170. In 
the latter instance, the radioactive isotope 
is diluted by a relatively large amount of 
the inactive element; in the former type, 
it is theoretically possible to prepare a 
source in which all atoms are radioactive. 
Thus, using separated isotopes, kilocurie 
sources might be prepared whose physical 
dimensions are similar to the focal spot 
in conventional roentgen-ray equipment. 
On the other hand, certain radioisotopes 
produced by neutron bombardment, such 
as thulium-170, have the advantage of re- 
activation in the pile when their activity 
has fallen to low levels. 

West |! has suggested the use of americi- 
um-241 for diagnostic radiology. While this 
isotope has a gamma ray (0.059 mev.) 
in the energy range currently employed in 
roentgen-ray technique, the low specific 
activity (3.2 curies/gram) would result in 
sources of objectionably large physical 
dimensions. 

It is apparent from the foregoing discus- 
sion that the use of radioactive isotopes 
for medical radiography depends to a 
large extent on the availability of kilo- 


Fic. 7. Dental radiograph of skull taken with 150 
millicuries of cerium using no-screen film. Source- 
film distance: 12 inches. Exposure time: 1 hour. 
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curie sources of suitable isotopes. It is 
quite probable that kilocurie amounts of 
radioisotopes in general will become more 
available in the future.® On the other hand, 
no isotope tested to date by the several 
investigators is ideal in all respects for the 
purpose suggested in this report. 


H. A. DeLuca, M.D. 
346 South St. 
London, Ont., Canada 
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COMPARISON OF RADIOTHERAPY ABROAD 
AND IN THE UNITED STATES* 


By ROBERT E. FRICKE, M.D. 
Section of Therapeutic Radiology, Mayo Clinic 
ROCHESTER, MINNESOTA 


N EVALUATING concepts and _ tech- 

niques of therapeutic radiology any- 
where, there is no substitute for actual ob- 
servation of the daily work in other clinics. 
Articles in medical journals are available to 
everyone, but these usually stress the most 
unusual problems or the most successful 
therapeutic efforts. A radiologist in this 
country can easily visit and profit from ob- 
servation of work at other centers, and he 
knows quite well the ideas of men engaged 
in therapeutic radiology in the United 
States. On the other hand, trips abroad are 
time-consuming and expensive. 

During the summer of 1951, I had the 
opportunity of spending a few weeks at 
foreign clinics. This proved to be an in- 
valuable experience. Foreign radiologists in 
every center I visited were most courteous, 
patient, and helpful, and I was much im- 
pressed by their conscientious work and en- 
thusiasm. 


TRAINING OF RADIOLOGISTS 


The basic training in radiology abroad 
differs from that in the United States. In 
most European countries, roentgen diag- 
nosis and radiation therapy are separate 
specialities. In England, a physician select- 
ing radiation therapy spends two years of 
training in therapy and one year in diag- 
nosis, pathology, and elective subjects, 
while one interested in diagnosis spends two 
years in diagnosis and only one in therapy 
and related subjects. An examination is 
then taken, and after two or three years of 
practice, the specialist can register as such. 

In Denmark, six years of postgraduate 
training are necessary; a man specializing 
in therapy spends three years in therapy, 
one year in diagnosis and two years in gen- 
eral surgery and medicine. For diagnosis, 


the time spent is reversed. 

In Sweden, nine years of postgraduate 
work are required, divided as follows: three 
years devoted to surgery, three years to 
obstetrics and gynecology, and three years 
to radiotherapy. There are only a few men 
so trained and they direct the work 
at Radiumhemmet, the radiotherapeutic 
teaching part of the Karolinska Mediko- 
Kirurgiska Institutet in Stockholm. Ra- 
diumhemmet serves as a_ postgraduate 
center for all of Sweden; most Swedish 
radiologists spend six months to a year in 
training there. 

My own personal opinion is that radi- 
ation therapy abroad is somewhat more ad- 
vanced than in this country, and if so, it is 
most probably owing to the separation of 
diagnosis and therapy into distinct special- 
ities, permitting further development of 
radiotherapy. 


WORK IN ENGLAND 


Lack of time precluded trips to many of 
the foremost English clinics and hospitals; 
however, four in London and one in Man- 
chester were visited. The work at the Royal 
Cancer Hospital in London impressed me 
as outstanding, both in the excellence of the 
staff and in the variety of equipment. 
This one hundred year old hospital has 140 
beds for patients with malignant disease; 
15 gm. of radium are in use, 10 gm. of this 
total in a bomb. Dr. Lederman has charge 
of the radium therapy. Fifteen roentgen 
therapy tubes are employed, varying from 
contact therapy to a 2,000,000 volt ap- 
paratus. Professor Mayneord has fifteen 
physicists working with him on many re- 
search projects in radiation physics. Much 
work is done with radioactive isotopes; the 
radioactive wastes are buried under 25 feet 


* Read at the Thirty-fifth Annual Meeting, American Radium Society, St. Louis, Mo., April 20-22, 1953. 
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of cement, thirty-five miles outside of Lon- 
don. 

Hammersmith Hospital in London is a 
general hospital containing 800 beds, 60 of 
these for patients requiring radiotherapy. 
Postgraduate training is given there. Dr. 
Constance Wood, who did much of the 
original work with the radium bomb, is in 
charge of radiotherapy. 

The Marie Curie Hospital in London is 
a small hospital situated in a_ beautiful 
residential section. The original hospital 
was destroyed by bombs during the war; 
private homes nearby have been _pur- 
chased, containing about 50 beds. Dr. 
Gilmour has charge of radium therapy and 
Dr. Riach of roentgen therapy. Only 
gynecologic conditions are handled. Work 
here began as a project to study the effects 
of radium therapy. The Stockholm tech- 
nique of treatment is followed for pelvic 
cancer. 

Middlesex Hospital in London is another 
large general teaching hospital, connected 
with London University, training under- 
graduate students in medicine and surgery. 
It has a capacity of 720 beds, 64 of these 
reserved for radiotherapy. About 150 pa- 
tients having cancer of the cervix are 
treated annually; the French method of 
treatment is followed. 

Manchester, a city of about 800,000 
people, 190 miles north of London, contains 
the famous Holt Radium Institute, dating 
from 1905, and the Christie Hospital, 
added in 1932. Sixteen grams of radium, 10 
of these in a bomb, are in use here, as well 
as six or seven roentgen tubes functioning 
at 250 kv., and one at 500 kv.; 6,000 new 
patients are seen annually, and 500 pa- 
tients with cancer of the cervix are treated 
each year. Dr. Ralston Paterson is director 
of radiation and Dr. Todd is the radio- 
therapist. Mr. Meredith, who has lectured 
in this country on the Manchester system 
of treatment, is chief physicist. The physi- 
cal aspects of radiation therapy have been 
worked out in great detail. The Paterson- 
Parker dosage tables are studied through- 
out the United States by practically all 
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embryo radiologists. Dr. Paterson teaches 
students from all over the world, and his 
clinics are excellent. Much work is done 
with molds and casts; wax molds and later 
plaster casts are made of the head and neck 
or chest of patients with cancer in these 
areas; spent radon seeds are buried in these 
molds at the limits of the malignant 
growths, and roentgenograms are taken to 
show these boundaries. The intersection of 
treatment beams is determined by metal 
wires passed through the molds, and fur- 
ther roentgenograms are taken. The sur- 
face dose and tumor dose are determined in 
these studies. 


RADIATION THERAPY IN FRANCE 


The Curie Foundation in Paris is the 
acknowledged leader of radiation therapy 
in France and in the Southern European 
countries. The French philosophy of treat- 
ment is based on research work of the 
pioneer Regaud; since cancer cells appear 
to be more vulnerable during mitosis than 
at other periods, prolonged continuous 
treatment with small amounts of radium 
seems most likely to destroy cancer cells as 
they pass through their reproductive phase. 
This principle also applies to roentgen 
therapy; treatment is prolonged over many 
weeks. The work is conscientious and 
achieves good results; modifications of the 
French method are used in Southern 
Europe, and in many clinics in the United 
States. 


CANCER TREATMENT IN SWITZERLAND 


Discussion with a radiologist in Zurich, 
a friend who had trained with us in the 
United States, disclosed that concepts of 
cancer therapy were far from unified in 
Switzerland. Each of the cantons had its 
own ideas of treatment; some preferred 
surgery, some irradiation; most of them 
had their own supply of radium and roent- 
gen equipment. 


RADIATION THERAPY IN DENMARK 


The outstanding radiation therapy cen- 
ter in Denmark is that of Dr. Jens Neilsen, 
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the Radium Center at Copenhagen. This 
serves one-half of Denmark, an area of 
about 2,000,000 people. There are two 
other radium centers in smaller cities. Dr. 
Neilsen is an excellent radiologist; he has 
traveled widely and is well known in the 
United States. The radium center has 125 
beds and is used only for radiotherapy. A 
radon plant containing about 2 gm. of 
radium is in use, and another 1.5 gm.of 
radium is distributed in tubes and needles. 
Eleven high voltage roentgen-ray machines 
are in use. Pelvic cancer is treated by modi- 
fications of the Stockholm technique. Since 
the tracing of treated patients is efficient in 
as small a country as Denmark, results of 
treatment can be well evaluated. 


RADIOLOGY IN SWEDEN 


Radiumhemmet in Stockholm is as 
world famous as the Curie Foundation in 
Paris. It serves two-thirds of Sweden. 
Although radium therapy in Stockholm 
began in 1908 to 1910, the present Radium- 
hemmet was built in 1937. It contains 
about 35 beds. A large quantity of radium 
is in use, 12 gm. in all. Twelve roentgen 
therapy machines are utilized. About 380 
patients with cancer of the cervix are 
treated annually. Radiumhemmet serves 
as a teaching center for the Caroline Insti- 
tute. Although the radiologists in charge 
have had thorough surgical training, irradi- 
ation rather than surgery is relied on for 
early malignant lesions. The Stockholm 
technique utilizes stronger units of radium 
than the French, with heavy divided doses 
rather than continuous treatment, and 
employs heavy lead filtration around the 
radium. The follow-up of all treated pa- 
tients is almost 100 per cent. The Stock- 
holm technique is employed in most of 
Northern Europe, and in many English 
centers. The “packing method” of treating 
cancer of the uterine corpus, filling the 
uterine cavity with many tubes, was made 
widely known by Radiumhemmet. 


RADIATION TREATMENT IN NORWAY 
The Radium Hospital at Oslo, Norway, 
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serves practically all of Norway; 5 gm. of 
radium are in use, 4 of them in a bomb, and 
six roentgen-ray tubes function at 170 kv. 
About 350 patients with cancer of the cer- 
vix are treated annually. The hospital has 
144 beds; at the time of my visit the de- 
partment of gynecology was being en- 
larged. The Stockholm technique of radio- 
therapy is followed. 


IDEAS OF FUTURE PROGRESS 


At several of the London centers, notably 
the Royal Cancer Hospital and Hammer- 
smith Hospital, sources of higher intensity 
radiation for deep-seated tumors are being 
sought. At Hammersmith Hospital, Dr. 
Constance Wood, pioneer in much of the 
development of the radium bomb, was 
enthusiastic about the possibilities of the 
linear accelerator. This seemed to her pref- 
erable to the betatron, the cobalt bomb, or 
the Van de Graaff apparatus; a better 
depth dose could be obtained. She thought 
the linear accelerator might function at 10 
mev. and produce 400 r per minute. At 
Manchester, Mr. Meredith also preferred a 
linear accelerator to the betatron, and 
thought that the cobalt bomb, furnishing 
gamma rays equivalent to 2 mev., would 
also prove valuable for treatment of deep- 
seated lesions. 

The Curie Foundation and Radiumhem- 
met, as far as I could determine, did not 
seem as interested as the English centers in 
developing more penetrating radiation at 
this time. 


COMMENT 


A brief survey of radiotherapy at leading 
clinics abroad leads to certain conclusions. 
The impressions gathered by one person are 
of little importance; many members of this 
society who have studied conditions abroad 
may agree or disagree with my opinions. 

All of us know that excellent radiation 
therapy is practiced at many locations in 
this country. We are equally aware that 
much substandard work is performed 
throughout the country. Radium therapy 
especially has not lived up to its potenti- 
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alities. Effective radium treatment is exact- 
ing, tedious and time consuming; many 
radiologists have deeded this form of 
treatment to specialists in other fields of 
medicine. Teaching of radium therapy has 
often been superficial. The American Board 
of Radiology and the American College of 
Radiology will doubtless correct these 
shortcomings in time. 

Roentgen therapy in this country has 
achieved good results, but frequently radi- 
ologists, because of volume of work, cannot 
give proper time to individualize treatment 
and secure exact positioning and accurate 
direction of the treatment beam. Too much 
detail may be left to technicians; work may 
be speeded up by enlarging the portals, de- 
creasing filter, and omitting much personal 
supervision. 

Radiation therapy as practiced abroad 
surprised me by the precision and care 
exercised by the radiologists. It is true that 
I visited only outstanding clinics. In 
Britain, [ had the impression of undue reli- 
ance on physics. Basic physics is essential in 
determining dosage, but exact dosage in so 
complex a medium as living human tissue 
cannot be entirely based on the slide rule 
and calculus. Experience—that is, careful 
observation of radiation effects in tissue— 
is also important; although until a radiolo- 
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gist acquires experience, basic dependence 
on formulas worked out by physicists fur- 
nishes the necessary safe limits of dosage. 
My general conclusion is that in the ma- 
jor centers of radiotherapy abroad the work 
is superior to much of the work in this 
country. This, I believe, is owing to the 
separation of therapeutic and diagnostic 
radiology into distinct specialities, which 
has existed since the advent of radiology in 
most European countries. This has made 
postgraduate training in the treatment of 
cancer and allied diseases longer and more 
thorough, and produced better utilization 
of radium and roentgen rays. Several of our 
foremost radiologists in this country have 
urged that therapeutic radiology be a dis- 
tinct specialty,!? and this field is now en- 
larging with the use of several radioactive 
isotopes in therapy. When, and if, this 
occurs in the future, achievements of radio- 
therapy in this country should equal the 
splendid work done abroad. 
Mayo Clinic 
Rochester, Minnesota 


REFERENCES 


1. Porrmann, U. V. Therapeutic radiology as a spe- 
cialty. AM. J. Ro—entGENOL. & Rap. THERApy, 
1950, 63, I-S. 

2. Quick, Douctas. Therapeutic radiology; Carman 
lecture. Radiology, 1948, 50, 283-296. 


Vo. 72, No. 4 ee || 
GSES 


OcToBER, 1954 


THE AMERICAN JOURNAL OF ROENTGENOLOGY, 
RADIUM THERAPY AND NUCLEAR MEDICINE 


Editor: LawrENcE REYNOLDS, M.D. 


Assistant Editor: BicEtow, B.s. 


Associate Editors: Harry Hauser, M.D., TRAIAN Leucutia, M.D., Russert H. Moraan, m.p., Epwarp 
B. D. NeuHAuser, M.D., WENDELL G. Scort, M.D. 
Consulting Editorial Board: See front cover. 
Published by: Cuantes C Tuomas, PusB.isHEer, 301-327 East Lawrence Avenue, Springfield, Illinois. 


Issued monthly. Annual subscription: United States, Mexico, Cuba, Central and South America, $15.00; 
Canada, $16.00; other countries, $17.00. Current single numbers, $1.50. Advertising rates submitted on appli- 
cation. Editorial office, 110 Professional Building, Detroit 1, Michigan. Office of publication, 301-327 East 
Lawrence Avenue, Springfield, Illinois. Information of interest to authors and readers will be found on page vi. 


Officers and Standing Committees 


AMERICAN ROENTGEN RAY SOCIETY 


President: Harry M. Weber, Rochester, Minn.; 
President-Elect: Joshua C. Dickinson, Tampa, Fla.; 
Ist Vice-President: Wilbur Bailey, Los Angeles, 
Calif.; 2nd Vice-President: David G. Pugh, Rochester, 
Minn.; Secretary: Barton R. Young, Germantown 
Hospital, Philadelphia 44, Pa.; Treasurer: Wendell 
G. Scott, 35 North Central Ave., Clayton 5, Mo. 


Executive Council: H. M. Weber, J. C. Dickinson, 
Wilbur Bailey, D. G. Pugh, B. R. Young, W. G. 
Scott, Lawrence Reynolds, E. L. Jenkinson, R. H. 
Morgan, E. B. D. Neuhauser, C. L. Martin, H. D. 
Kerr, H. O. Peterson, W. E. Chamberlain, Paul C. 
Hodges, Chairman, 950 East sgth St., Chicago 37, 
Illinois. 

Program Committee: B. R. Young, Philadelphia, 
Pa., R. H. Morgan, Baltimore, Md., Lawrence Reyn- 
olds, Detroit, Mich., E. B. D. Neuhauser, Boston, 
Mass., P. C. Hodges, Chicago, IIl., Joshua C. Dickin- 
son, Chairman, 603 Citizens Bldg., Tampa 2, Fla., 

Publication Committee: R. J. Reeves, Durham. 
N. C., M. J. Geyman, Santa Barbara, Calif., R. H. 
Morgan, Chairman, Baltimore, Md. 

Finance Committee: J. L. Olpp, Englewood, N. J., 
R. K. Arbuckle, Oakland, Calif., E. L. Jenkinson, 
Chairman, Chicago, 

Committee on Scientific Exhibits: C. A. Good, 
Rochester, Minn., W. A. Evans, Jr., Detroit, Mich., 
E. B. D. Neuhauser, Chairman, Boston, Mass. 

Representatives on American Board of Radiology: 
B. R. Kirklin, Rochester, Minn., H. Dabney Kerr, 
Iowa City, Iowa, U. V. Portmann, Tucson, Ariz. 


Representative on National Research Council: A. O. 
Hampton, Washington, D. C. 


Editor: Lawrence Reynolds, 
Building, Detroit 1, Mich. 


Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit 1, Mich. 


Fiftyjfifth Annual Meeting: Shoreham Hotel, 
Washington, D. C., September 21-24, 1954. 


110 Professional 


AMERICAN RADIUM SOCIETY 


President: John E. Wirth, Pasadena, Calif.; 
President-Elect: Grant H. Beckstrand, Long Beach, 
Calif.; rst Vice-President: Norman A. McCormick, 
Windsor, Ont.; 2nd Vice-President: W. Edward 
Chamberlain, Philadelphia, Pa.; Secretary: Robert 
E. Fricke, Mayo Clinic, Rochester, Minn.; Treasurer: 
Douglas J. Roberts, 85 Jefferson St., Hartford 6, 
Conn. 


Executive Committee: Howard B. Hunt, Chairman, 
Omaha, Nebr., Hugh F. Hare, Los Angeles, Calif., 
Edith H. Quimby, New York, N. Y. 


Program Committee: John E. Wirth, Chairman, 
Pasadena, Calif., James F. Nolan, Los Angeles, 
Calif., Jesshill Love, Louisville, Ky., Theodore R. 
Miller, New York, N. Y., Grant H. Beckstrand (ex 
officio), Long Beach, Calif. 


Publication Committee: Harry Hauser, Chairman, 
Cleveland, Ohio, Martin Van Herik, Rochester, 
Minn., Jacob R. Fried, New York, N. Y. 


Public Relations Committee: Robert L. Brown, 
Chairman, Emory University, Ga., John A. Wall, 
Houston, Texas, Calvin T. Klopp, Bethesda, Md. 

Janeway Lecture Committee: Douglas Quick, Chair- 
man, New York, N. Y., Gioacchino Failla, New 
York, N. Y., H. Dabney Kerr, Iowa City, Iowa. 

Representatives on the American Board of Radiology: 
Douglas Quick, New York, N. Y., B. P. Widmann, 
Philadelphia, Pa., Frederick W. O’Brien, Boston, 
Mass. 

Committee on Arrangements: Ralph M. Caulk, 
Chairman, Washington, D. C. Murray M. Copeland, 
Washington, D. C. John V. Blady, Philadelphia, Pa., 
Robert L. Brown, Emory University, Ga., John E. 
Wirth (ex officio), Pasadena, Calif. 

Representatives on National Committee on Radiation 
Protection: Edith H. Quimby, New York, N. Y., 
Theodore P. Eberhard, Philadelphia, Pa. 

Thirty-seventh Annual Meeting: Shoreham Hotel, 
Washington, D. C., April 21-23, 1955. 


670 


Vo 


| | 
| | 
: 
be 
ti 
d 
in 
C 
in 
of 
10 
10 
g 
di 
ti 
10 
0! 
oO] 
1 
d 
0 
p 
fo 
b 
S 
d 
h 
t 
M 
61 
|_| 


Vou. 72, No. 4 


RITA 


PROGRESS IN THE ROENTGEN VISUALIZATION 
OF THE BILIARY TRACT 


.. pate 1952 several new opaque media depends upon the ability of the patient’s 
containing three iodine atoms have gallbladder to concentrate the contrast- 
been introduced for the roentgen visualiza- laden bile as it is received from the liver. 
tion of the biliary tract. Some of them are Where concentrating ability of the gall- 
devised for oral administration, others are bladder is impaired, or when the gallblad- 
intended primarily for intravenous use. der has been surgically removed, the media 
Clinical evidence is now rapidly accumulat- in their usual doses fail to satisfactorily de- 
ing to the effect that all of these new media _ lineate the bile ducts. However, Twiss, 
offer distinct advantages over the older di- Beranbaum, Gillette and Poppel,® by ad- 
iodo compounds. Because of their greater ministering multiple doses of tri-iodo com- 
iodine content, they produce a higher de- pounds, have obtained bile duct visualiza- 
gree of opacification as a whole and, in ad- tion in approximately 85 per cent of a group 
dition, frequently permit the demonstra- of cholecystectomized patients. A signifi- 
tion of biliary tract structures which could cant result of their study is the finding of 
not be visualized formerly. dilatation of the common duct in 7o per 
In general, the orally administered tri- cent of patients suffering from biliary dys- 
iodo compounds give a better opacification kinesia, while in asymptomatic postchole- 
of the gallbladder, and a certain percentage cystectomy patients none of the bile ducts 
of gallbladders found to be “‘nonfunction- were significantly dilated. This would seem 
ing” with the di-iodo compounds will cast a_ to indicate that, as has been previously 
visible shadow. Demonstration of the bile assumed, dysfunction of the sphincter 
ducts in patients with functioning gall- mechanism of the common duct is an im- 
bladders can be accomplished with the use portant factor in the production of biliary 
of these media by careful positioning of the tract symptoms. Careful study of the status 
patient for the roentgenograms and the use of the common duct and its sphincter is 
of multiple exposures at suitable intervals therefore advisable prior to cholecystec- 
following ingestion of a fatty meal, as has tomy. 
been stressed by Shehadi! and Grugan.? Recently a tri-iodo preparation’ was 
Such satisfactory visualization of the bile introduced for intravenous use which, al- 
duct system, particularly the common duct, though containing slightly less iodine (64.32 
has been obtained by this technique that per cent) than the oral preparations (66.50 
the terms ‘‘nonsurgical” cholangiography, to 66.68 per cent), promises to be of great 
“medical” cholangiography, and “oral” value in the roentgen visualization of the 


cholangiography have appeared. biliary tract in almost any circumstance. 
Opacification of the bile ducts by orally 
administered tri-iodo compounds mainly 3 Twiss, J. R., Beranbaum, S. A., Gillette, L., and Poppel, M. 


H. Post-cholecystectomy. Oral cholangiography; preliminary 
1 Shehadi, W. H. Telepaque; new cholecystographic medium _ report. 4m. J. M. Sc., 1954, 227, 372-386. 


with improved visualization of gallbladder and visualization of 4 Frommhold, W. Ein neuartiges Kontrastmittel fiir die intra- 
bile ducts. Am. J. Roentcenot., Rap. Toerapy & NucLear  vendse Cholezystographie. Fortschr. a. d. Geb. d. Rintgenstrahlen 
Mep., 1952, 68, 360-368. ver. m. Rontgenpraxis, 1953, 79, 283-291. 

2 Grugan, R. A. Oral cholecystographic method using telepaque 5 Gaebel, E, and Teschendorf, Ww ' Darstellung der Gallenwege 
with demonstration of common and cystic ducts. Radiology, 1953 mit Biligrafin (Schering). Unblutige Cholangiographie. Réntgen- 
61, 633-636. Blatter, 1953, 6, 162-170. 
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Since the cycle of intestinal absorption is 
eliminated and the medium rapidly reaches 
the liver via the circulatory route, a con- 
centration great enough to allow visualiza- 
tion of the bile ducts occurs with this prepa- 
ration even if the gallbladder’s concentrat- 
ing power is lost or if the gallbladder is ab- 
sent. Concentration of the substance in the 
bile ducts depends so directly upon the 
functional status of the liver that the sub- 
stance may also prove to be useful in as- 
sessment of hepatic function. Severe liver 
dysfunction and jaundice are factors which 
unfortunately prevent visualization of the 
biliary tree by this medium. In patients 
with intact gallbladders the intravenously 
injected contrast medium initially demon- 
strates the major intrahepatic bile radicals, 
the hepatic ducts and the common duct.® 
Later a good filling of the gallbladder is 
obtained and a cholecystogram equal in 
quality to that obtained with oral tri-iodo 
media appears. This sequence of visualiza- 
tion of portions of the biliary tree, 7.e., bile 
ducts first, then cystic duct and gallblad- 
der, confirms the previous concepts of the 
physiology of the bile duct system based 
on nonroentgenologic evidence, and has led 
Nemours-Auguste and Barag*® to propose 
the term “cholangio-cholecystography.” 
Designated “intravenous cholecystog- 
raphy and cholangiography” in this coun- 
try by Berk, Karnofsky, Shay and Stauffer? 
to distinguish it from the oral and surgical 
methods, the intravenous technique has 
already found widespread use. Several pub- 
lications in the foreign literature have ap- 
peared within recent months stressing the 
use of the medium. Caroli, Porcher, Gilles, 
Ledoux and Charpentier® studied 110 cases 
dealing primarily with visualization of the 

6 Nemours-Auguste, S., and Barag, N. Cholangio-cholécysto- 
graphie; considérations préliminaires sur 100 observations—ac- 
tion pharmacodynamique. Presse méd., 1954, 62, 300-304. 

7 Berk, J. E., Karnofsky, R. E., Shay, H. E., and Stauffer, H. 
M. Intravenous cholecystography and cholangiography; report of 
preliminary observations. 4m. 7. M. Sc., 1954, 227, 361-371. 

8 Caroli, J., Porcher, P., Gilles, Ev., Ledoux, J., and Charpen- 
tier. La place de l’angiocholégraphie intraveineuse dans le diag- 


nostic des affections de la voie biliare principale. Arch. mal. app. 
digest., 1954 43, 285-304. 
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biliary system after cholecystectomy or 
with a poorly concentrating gallbladder, 
They found the bromsulphalein test to be 
a good index of successful visualization of 
the bile ducts by the intravenous medium. 
Retention of more than 30 per cent of the 
bromsulphalein by the liver in forty-five 
minutes usually results in nonvisualization 
of the common duct when cholangiography 
is attempted. 

Sénéque, Le Canuet, Debray, Roux and 
Aussage® have reported comprehensively 
concerning the place of cholangiography by 
the intravenous route in the roentgenologic 
study of the biliary tract. These authors 
recommend that: (1) Roentgenologic ex- 
ploration of the biliary tract of a nonchole- 
cystectomized patient should commence 
with oral cholecystography; (2) intrave- 
nous cholangiography should be carried 
out in all cases in which visualization of the 
gallbladder and principal bile ducts is not 
possible by the oral route; (3) in cholecyst- 
ectomized patients, the intravenous meth- 
od is the only one permitting roentgeno- 
logic study of the biliary tract; and (4) 
intravenous cholangiography allows study 
of the functional disorders of the biliary 
tract, which until now have been only 
poorly understood. 

It is apparent from the foregoing that 
roentgen visualization of the gallbladder 
alone (cholecystography) no longer consti- 
tutes an acceptable study of a patient with 
symptoms referable to the biliary tract. 
The entire biliary tree must be visualized. 
The tri-iodo cholecystographic and cho- 
langiographic media now available for such 
investigation will stimulate a more com- 
prehensive study of the biliary tract which 
may eventually lead to a greater under- 
standing of its physiology and diseases. 

Haro_p Futton, M.D. 


Harper Hospital 
Detroit 1, Michigan 


® Sénéque, J., Le Canuet, R., Debray, Ch., Roux, M., and 
Aussage, J. La cholangiographie par voie veineuse; sa place dans 
exploration radiologique des voies biliaires. Presse méd., 1954» 
62, 281-285. 
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I. GONZALEZ MARTINEZ, M.D., F.A.C.R. 
1871-1954 


N THE early hours of the morning of 
April 20, 1954, Dr. I. Gonzalez Martinez 
died of coronary occlusion while reading a 
book on nuclear physics. His countenance 
was placid and reflected that when death 
arrived he met it with the same coolness 


with which he met sorrows and adversities 
in life. This Puerto Rican gentleman who 
was born to be a physician, died after living 
a professional life unique in our medical 
history. His vocation, devotion to his pa- 
tients, great medical accomplishments and 
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personal sacrifice should serve as an exam- 
ple to our young generation of medical 
doctors. 

The Commencement Exercises of the 
first graduating class, Medical School of 
the University of Puerto Rico were dedi- 
cated to him. No better figure of our medi- 
cal history could have been chosen. Let us 
hope that these new medical men and 
women follow the path during their profes- 
sional lives that Dr. Gonzalez Martinez so 
beautifully traced for them. 

Dr. Gonzalez Martinez was born on 
July 8, 1871, on a coffee plantation at 
Caguana, a rural area near Utuado, Puerto 
Rico. There he spent his early childhood 
and received his primary instruction in a 
rural school. At ten years of age he was 
brought by his father to the larger town of 
Mayaguez and later to a well known school 
at Maricao where he received his Bachelor’s 
degree in 1890. From 1890 to 1892 he 
taught history and mathematics in the 
same school. In 1892 he decided to study 
Medicine and left for Spain, entering the 
University of Barcelona from which he re- 
ceived his degree as licentiate of Medicine 
in 1897. That same year he returned to 
Puerto Rico and began general practice 
in the city of Mayaguez. Very soon he ac- 
quired a reputation as a diagnostician and 
surgeon. He was among the first to do 
hysterectomies with success in Puerto Rico. 
In 1900 he returned to Europe and took 
postgraduate courses in Paris, Germany 
and Austria in gynecology and urology. 
Then he defended in Spain a thesis and ob- 
tained his degree as Doctor of Medicine. 
At the end of 1900 he returned to Puerto 
Rico and resumed his interrupted practice. 
He became interested in parasitology and 
in 1904 discovered the first case of intestinal 
bilharziasis in Puerto Rico, and in the same 
year the first case of distomatosis of the 
liver. In 1913 he reported the existence of 
canine Piroplasmosis in this island, and 
months later reported the first case of 
ainhum. In 1911, he became interested in 
the new field of radiology and took a course 


in the New York Post Graduate Medical 
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School under Drs. Meyer and Quimby. In 
1928 he returned to Europe and studied 
radiotherapy with Regaud and Monod; 
later, with Fraesser in Vienna, and also on 
the service of Dr. Holzknecht. He also 
spent several months in Germany on the 
services of Wintz and Holfelder. 

After this training he returned to Puerto 
Rico and from 1930 until his death devoted 
all the rest of his life to the science of radiol- 
ogy. He wrote hundreds of medical articles 
in the leading medical journals of the world 
and contributed in a large measure toward 
raising the standard of life and of medical 
practice in the island. 

It was when he was sixty-three years of 
age, usually near the end of the career of 
any man, when he already had received 
recognition and respect in the medical 
world, and was beloved in Puerto Rico by 
his patients and friends, that he undertook 
his most difficult but greatest of his 
achievements and tasks, the foundation of 
the Puerto Rican League against Cancer, 
and later the Institute of Oncology, 
operated by the League. Since its founda- 
tion in 1938, he devoted all his time with- 
out compensation, to the cause of the 
League. He used his office and equipment 
to treat all the poor victims of cancer and 
organized a network of subcommittees all 
over the island. Soon the public and his 
friends realized the tremendous task and 
magnificent service that Dr. Gonzalez was 
giving his fellow citizens and the League 
began to receive the grateful support of the 
people of Puerto Rico. He personally con- 
ducted all the campaigns for public educa- 
tion on the danger signals of cancer and 
thus made the people of the island cancer 
conscious. The Institute of Oncology which 
he created is a small hospital with modest 
physical facilities. However, before his 
death, he received two great satisfactions. 
One was the laying of the cornerstone for 
the new modern Institute of Oncology. The 
other great satisfaction was the news per- 
sonally conveyed to him by the Chancellor 
of the University, that he was going to be 
the recipient of an honorary distinction to 
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be bestowed upon him by our School of 
Medicine during the graduation ceremonies 
of our first graduating class in June, 1954. 

Dr. Gonzalez Martinez received honor- 
ary degrees from several foreign Latin 
American countries; was made a Diplo- 
mate of the American Board of Radiology 
and until his death was counselor of the 
Inter-American College of Radiology in 
Puerto Rico. He belonged to many inter- 
national medical societies, and was also 
first President of the Radiological Society 
of Puerto Rico and Honorary President of 
the same. During 1922-1923 he was Presi- 
dent of the Medical Association of Puerto 
Rico. He occupied in his early career im- 
portant positions in our Health Depart- 
ment and found time for numerous civic 
activities. He was President of the Casino 
de Puerto Rico for several years and in the 
first half of his professional life took an 
active part in the political development of 
the island. During the Spanish domination 
of the island he joined the Autonomy 
Party, later the Union of Puerto Rico and 
finally the Republican Party which advo- 
cates statehood for the island. Like the ma- 
jority of Puerto Ricans in 1917 he favored 
our becoming full-fledged American citi- 
zens. Even though he was a product of 
European culture, he adapted himself to 
the American way of life and thinking. He 
took pride in his American citizenship and 
on the establishment of the most complete 
ties between Puerto Rico and the mainland. 
He was conscious of the great difficulties 
that statehood for Puerto Rico would en- 
counter, and thought of it as an ideal diffi- 
cult to materialize. In all, I believe, he was 
satisfied with the present Commonwealth 
Status of Associated Free State. 

We shall always remember Dr. Gonzalez 
Martinez as the white haired gentleman, of 
small penetrating eyes, always punctual 
and correctly attired, with an exquisite 
sense of humor, and an insatiable desire for 
more and more medical knowledge. He was 
sharp and witty in conversation, master of 
the Spanish language and formality, tena- 
cious and forceful in debate, but with the 
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most generous and kind heart we have 
known. 

He is survived by his wife, a son, two 
daughters and four grandchildren. 

His life was his profession, above all 
family relations. His death is a great loss to 
his family, to the radiological world and an 
irreparable one to Puerto Rico. Dr. Gon- 
zalez Martinez fulfilled his duty to a 
greater degree than most men do. He will 
forever live in the hearts of the people of 
Puerto Rico. Honor to Whom Honor De- 
serves. 

A. Bianes, M.D. 


CARL DARNELL 


Carl Darnell, pioneer in the concept and 
development of high voltage roentgen-ray 
equipment for cancer therapy, and author- 
ity on roentgen-ray physics, died on July 
28, 1954, at Laguna Beach, California. 

Widely known throughout the medical 
profession, Mr. Darnell held the post of 
commercial engineer with the X-Ray De- 
partment of General Electric Co., from 
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which he retired in 1946 after twenty-nine 
years of service, which dated from 1917 
when he joined the Research Laboratory 
staff at Schenectady, New York. 

He later joined the X-Ray Department 
in Chicago, where he achieved recognition 
among radiologists throughout the Ameri- 
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can continent as an authority on roentgen- 
ray physics, particularly as it pertains to 
high voltage roentgen radiation used in the 
treatment of tumors. He was especially 
active during the period when 200 and 400 
kv. roentgen-ray apparatus was first ap- 
plied for therapeutic purposes. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep States OF AMERICA 

AmeprIcAN RoENTGEN Ray Society 
Secretary, Dr. Barton R. Young, Germantown Hospital, 
Philadelphia 44, Pa. Annual meeting: Shoreham Hotel, 
Washington, D.C., Sept. 21-24, 1954. 

AMERICAN Rapium Society 
Secretary, Dr. R. E. Fricke, Mayo Clinic, Rochester, 
Minn. Annual meeting: Shoreham Hotel, Washington, 
D. C., April 21-23, 1955. 

RaDIOLOGICAL SocrETY oF NorTH AMERICA 
Secretary, Dr. D. S. Childs, 713 E. Genesee St., Syracuse 
2, N. Y. Annual meeting: Biltmore Hotel, Los Angeles, 
Calif., Dec. 5-10, 1954. 

AMERICAN COLLEGE OF KADIOLOGY 
Executive Secretary, William C. Stronach, 20 N. Wacker 
Drive, Chicago 6, Illinois. 

Section on Rapro.ocy, AMERICAN MepIcAL AssociaTION 
a a Dr. T. Leucutia, Harper Hospital, Detroit 1, 
Mich. 

FirrH INTER-AMERICAN ConGrEss OF RADIOLOGY 
Secretary-General, Dr. Eugene P. Pendergrass, 3400 
Spruce St., Philadelphia 4, Pa. Meets at Shoreham Ho- 
tel, Washington, D. C., April 24-29, 1955. 

ALABAMA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. A. Meadows, Jr., Medical Arts Bldg., 
Birmingham 5, Ala. Meets time and place Alabama State 
Medical Association. 

Arizona RaDIOLoGICcAL SociETY 
Secretary, Dr. R. Lee Foster, 507 Professional Bldg., 
Phoenix, Ariz. Two regular meetings a year. The annual 
meeting at time and place of State Medical Association 
and interim meeting six months later. 

ArKANSAS RaDIOLOGICAL SocrETY 
Secretary, Dr. J. A. Norton, 843 Donaghey Bldg., Little 
Rock, Ark. Meets every three months and also at time 
and place of State Medical Association. 

ATLANTA RADIOLOGICAL SoctaTy 
Secretary, Dr. Albert A. Rayle, }r- 478 Peachtree St., 
N.E., Atlanta, Ga. Meets monthly, except during three 
summer months, on second Friday evening. 

BrooKLyn RoENTGEN Ray Society 
Secretary, Dr. J.J. Daversa, 345 75th St., Brooklyn, N.Y. 
Meets monthly fourth Tuesday, October through April. 

BurFaLo Society 
Secretary, Dr. Clayton G. Weig, 135 Linwood Ave., 
Buffalo, N. Y. Meets second Monday evening each 
month, October to May inclusive. 

Centrat New York Roentcen Ray Socisty 
Secretary, Dr. Dwight V. Needham, 608 E. Genesee St., 
Syracuse N. Y. Meets January, May, November. 

Centra Onto Rapro.ocica Society 
Secretary. Dr. F. A. Riebel, 15 West Goodale St., 
Columbus, Ohio. Meets at 6:30 p.m. on second Thursday 
of October, December, February, April, and June at 
Columbus Athletic Club, Columbus, Ohio. 

Cuicaco Roentcen Society 
Secretary, Dr. E. Burns Lewis, 670 N. Michigan Ave., 
Chicago 11, Ill. Meets second Thursday of each month, 
October to April inclusive at the University Club. 

Ciavetanp Sociaty 
Secretary, Dr. Mortimer Lubert, 10515 Carnegie Ave., 
Cleveland 6, Ohio. Meetings at 6:45 P.M. on fourth 
Monday of each month from October to April. 

Cotorapo Rapro.ocicat Socisty 
Secretary, Dr. Parker Allen, Children’s Hospital, Denver, 


Colo. Meets third Friday of each month at University 
of Colorado Medical Center or at Denver Athletic Club. 

Connecticut VALLEY Rapto.ocic Society 
Secretary, Dr. B. B. Alicandri, 20 Maple St., Springfield, 
Mass. Meets second Friday October and April. 

Datias-Fort WortH CLus 
Secretary, Dr. O. H. Grunow, 650 Fifth Ave., Fort 
Worth, Texas. Meets monthly, third Monday, at Greater 
Fort Worth International Airport at 6:30 P.M. 

Detroir Roentcen Ray AND Rapium Society 
Secretary, Dr. E. F. Lang, Harper Hospital, Detroit, 
Mich. Meets monthly first Thursday, Oct. through May, 
at David Whitney House, 4421 Woodward Ave., at 6:30 
P.M. 

East Bay RoentcGEn Society 
Secretary, Dr. Dan Tucker, 434 
Calif. Meets first Thursday eac 
Hospital, Oakland. 

Fioripa Society 
Secretary, Dr. J. T. Shelden, Box 1021, Lakeland, Fla. 
Meets twice annually, in the spring with the annual State 
Society meeting, and in the fall. 

Georaia Rapro.ocicat Society 
Secretary, Dr. Herbert M. Olnick, 417 Persons Bldg., 
Macon, Ga. Joint meeting with Florida State Medical 
Association, November, 1954. 

GreaTER Miami Rapro.ocicat Society 
Secretary, Dr. R. D. Shapiro, 541 Lincoln Rd., Miami 
Beach, Fla. Meets monthly at various South Florida 
Hospitals. 

Houston Rapio.ocicat Society 
Secretary, Dr. Harry Fishbein, 324 Medical Arts Bldg., 
Houston 2, Texas. Meets fourth Monday each month at 
Hermann Hospital. 

IpaHo Stats Rapro.ocicat Socisty 
Secretary, Dr. Alfred M. Stone, St. Lukes Hospital, 
Boise, Idaho. Meets annually at same time as Idaho State 
Medical Association. 

Raprotocicat Society 
Secretary, Dr. Stephen L. Casper, t1o1 Maine St., 
Quincy, Ill. Meets three times a year. 

InpranA ROENTGEN SOCIETY 
Secretary, Dr. John A. Robb, 238 Hume-Mansur Bldg., 
Indianapolis 4. Meets first Sunday in May and during 
fall meeting of Indiana State Medical Association. 

Iowa RapioLocicaL Society 
Secretary, Dr. James T. McMillan, 1104 Bankers Trust 
Bldg., Des Moines, Iowa. Luncheon and business meet- 
ing during annual session of Iowa State Medical Society, 
The scientific section is held in the autumn, 

Kansas Raproocica Society 
Secretary Dr. A. M. Cherner, Hays, Kansas. Meets‘in 
spring with State Medical Society, and in winter on call. 

Kentucky Rapro.oaica Society 
Secretary, Dr. David Shapiro, 323 East Chestnut St., 
Louisville 2, Ky. Meets monthly on second Friday at 
Seelbach Hotel, Louisville. 

County Rapro.ocicat Society 
Secretary, Dr. Solomon Maranov, 1450 51st St., Brooklyn 
19, N. Y. Meets Kings County Med. Soc. Bldg. monthly 
on fourth Thursday, October to May, 8:45 P.M. 

Los ANGELEs Rapro.ocicat Society 
Secretary, Dr. Oscar Harvey, 3741 Stocker St., Los 
Angeles 8, Calif. Meets second Wednesday each month 
at Los Angeles County Medical Association Building, 
Los Angeles. 


oth St., Oakland 9, 
month at Peralta 


* Secretaries of societies are requested to send timely information promptly to the Editor. 
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Maine Socisty 
Secretary, Dr. Jack Spencer, Maine General Hospital, 
Portland 4, Maine. Meets in early spring, June and fall. 

MaryYLAnD RaproLocica Society 
Secretary-Treasurer, Dr. Paul W. Roman, 1810 Eutaw 
Place, Baltimore 17, Maryland. 

RADIOLOGICAL SOCIBTY 
Secretary, Dr. G. A. Nicoll, 134 Apple St., Dayton, 
Ohio. Meets second Friday of fall and winter months. 

Mip-Hupson Rapro.ocica Society 
Secretary, Dr. J. W. Walton, Horton Memorial Hospital, 
Middletown, N. Y. Meets 8:30 p.m., fourth Tuesday each 
month, September to May. 

Mi_wavukee RoenTceN Ray Soctety 
Secretary, Dr. R. W. Byrne, 3321 N. Maryland Ave., 
Milwaukee 11, Wis. Meets monthly on fourth Monday at 
University Club. 

Minnesota Society 
Secretary, Dr. John R. Hodgson, Mayo Clinic, Rochester, 
Minn. Meets three times annually, once at time of State 
Med. Assn., and in spring and fall. 

Misstssipp1 RaDIoLocicaL SociETY 
Secretary, Dr. John W. Evans, 117 N. President St., 
Jackson, Miss. Meets third Thursday of each month at 
the Rotisserie Restaurant at 6:30 P.M. 

Montana Rap1oLocicat Society 
Secretary, Dr. Grant P. Raitt, Suite 413 Medical Arts 
Bldg., Billings, Montana. Meets at least once a year. 

Nassau Raproocicat Society 
Secretary, Dr. Alan E. Baum, Hicksville, N. Y. Meets 
second Tuesday of the month in February, April, June, 
October and December. 

NesrasKA RADIOLOGICAL SOCIETY 
Secretary, Dr. J. F. Kelly, Jr., 816 Medical Arts Bldg., 
Omaha, Nebr. Meets third Wednesday of each month at 
6 p.m. in Omaha or Lincoln. 

New Roentcen Ray Society 
Secretary, Dr. Stanley M. Wyman, Massachusetts Gen- 
eral Hospital, Boston, Mass. Meets monthly on third 
Friday, Harvard Club. 

New Hampsuire Roentcen Ray Society : 
Secretary, Dr. A. C. Johnston, Elliott Community Hos- 
pital, Keene, N. H. Meets four to six times yearly. 

New York Roentcen Society 
Secretary, Dr. Sidney Rubenfeld, 477 First Ave., New 
York 16, N. Y. Meets monthly on third Monday, New 
York Academy of Medicine, at 8:30 P.M. 

Nortu Carouina Society 
Secretary, Dr. W. C. Sternbergh, Charlotte Memorial 
Hospital, Charlotte, N. C. Meets in May and October. 

Dakota Raptotocica Society 
Secretary, Dr. C. O. Heilman, 807 Broadway, Fargo. 
Meetings by announcement. 

Nortx Fioripa Rapro.ocicat Society 
Secretary, Dr. Ivan Isaacs, 1645 San Marco Blvd., Jack- 
sonville, Florida. Meets quarterly in March, June, 
September and December. 

NorTHEASTERN New York Society 
Secretary, Dr. D. H. Baxter, Albany Hospital, Albany, 
N. Y. Meets in Albany area on second Wednesdays of 
October, November, March and April. 

NorTHERN CALIFORNIA RADIOLOGICAL SocIETY 
Secretary, Dr. H. B. Stewart, 2920 Capitol Ave., Sacra- 
mento, Calif. Meets at dinner last Monday of each 
month, September to June. 

Onto State Raprotocicat Society 
Secretary, Dr. M. M. Thompson, Jr., 319 Toledo Medical 
Bldg., Toledo 2, Ohio. 

OxtaHoma State Rapro.ocicat Society 
Secretary, Dr. John R. Danstrom, Medical Arts Bldg., 
Oklahoma City, Okla. Three regular meetings annually. 

Orecon Raprotocicat Society 
Secretary, Dr. F. C. Shipps, 214 Medical-Dental Bldg., 
Portland 5, Oregon. Meets monthly from October to 
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June on the second Wednesday of each month at 8:00 
P.M, at the University Club. 

ParisH Sociaty 
Secretary, Dr. Joseph V. Schlosser, Charity Hospital, 
New Orleans 13, La. Meets first Tuesday of each month. 

Pactric Nortuwest Raprovocica Society 
Secretary, Dr. J. R. Raines, 214 Medical-Dental Bldg, 
Portland 5, Oregon. Meets annually in May. 

Paciric Socisty 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran. 
cisco, Calif. Meets annually, during meeting of California 
Medical Association. 

RaproLocicat Sociaty 
Secretary, Dr. J. M. Converse 416 Pine St., Williamsport, 
Next annual meeting at Berkshire Hotel, Reading, 
Penna., May 20 and 21, 1955. 

PHILADELPHIA ROENTGEN Ray Society 
Secretary, Dr. H, M. Stauffer, Temple University Hos- 
pital, Philadelphia 40, Pa. Meets first Thursday of each 
month, at § P.M., from October to May in Thompson 
Hall, College of Physicians. 

PitrsBuRGH ROENTGEN SOCIETY 
Secretary, Dr. Donald H. Rice, Western Pennsylvania 
Hospital, Pittsburgh 24, Pa. Meets second Wednesday 
of month, October through June at Hotel Roosevelt. 

Raprotocicat Section, Battimore Mepicat Society 
Secretary, Dr. H. Leonard Warres, 2337 Eutaw Place, 
Baltimore 17, Md. Meets third Tuesday each month, 
September to May, inclusive. 

RaproLocicat Section, Connecticut Mepicat Soctety 
Secretary, Dr. William A. Goodrich, 85 Jefferson St., 
Hartford 6, Conn. Meetings are held bi-monthly. 

Section, SourHERN MepIcaL AssoctATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 

Rapro.ocicat Society oF GREATER CINCINNATI 
Secretary, Dr. Chapin Hawley, 927 Carew Tower, Cin. 
cinnati 2, Ohio. Meets monthly from September to 
June on first Monday of each month at 7:30 P.M. at the 
Cincinnati General Hospital. 

Raprotocicat Society or Hawatr 
Secretary, Dr. H. C. Chang, 1282 Emma St., Honolulu 
13, T. H. Meets third Monday evening of each month at 
designated hospitals. 

Socrety oF Kansas City 
Secretary, Dr. Arthur B. Smith, 800 Argyle Bldg., Kan- 
sas City, Mo. Meets third Thursday of each month. 

Raprotocicat Society or Lourstana 
Secretary, Dr. J. T. Brierre, 700 Audubon Bldg., New 
Orleans. Meets annually during Louisiana State Medical 
Society Meeting. 

Raprotocicat Soctety or New Jersey 
Secretary, Dr. Carye-Belle Henle, 195 North 7th St., 
Newark, N. J. Meets at Atlantic City at time of State 
Medical Society and in November in Newark, N. J. 

Society oF SouTHERN CALIFORNIA 
Secretary, Dr.”George Jacobson, 1200 N. State St., Los 
Angeles 33, Calif. 

County Society 
Secretary, Dr. W. F. Hamilton, Jr., University Hospital, 
Augusta, Ga. Meets first Thursday of each month at 
various hospitals, 

Rocuester Roentcen Ray Soctety, Rocuester, N. Y. 
Secretary, Dr. Henry H. Forsyth, Jr., 40 Meigs St., Roch- 
ester, N. Y. Meets at 8:15 p.m. on the last Monday 
of each month, September through May, at Strong 
Memorial Hospital. 

Rocky Mountarn Raproocicat Society 
Secretary, Dr. John H., Freed, 4200 East Ninth St., Den- 
ver 7, Colo. Meets at Shirley-Savov Hotel, Denver, 


Colo., Aug. 19-21, 1954. 

Str. Louis Society or RADIoLocists 
Secretary, Dr. W. B. Seaman, 510 South Kingshighway, 
St. Louis 10, Mo. Meets fourth, Wednesday each month, 
except June, July, August and September. 
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San Sociaty 
Secretary, Dr. Hugo F. Elmendorf, Jr., 730 Medical Arts 
Bldg., San Antonio 5, Texas. Meets Brook Army Medical 
Center Officers Mess first Monday of each month. 

San D1eco Society 
Secretary, Dr. C. W. Bruner, 2456 Fourth Ave., San 
Diego 1, Calif. Meets first Wednesday of each month at 
the University Club. 

San Francisco Sociaty 
Secretary, Dr. 1. Q Miller, 2680 Ocean Avenue, San 
Francisco 27, Calif. Meets quarterly. 

SgcTion ON Rapro.ocy. CatirorniaA MepIcaL AssociaTION 
Secretary, Dr. H. R. Morris, 1027 ““D” St., San Bernar- 
dino, Calif. 

Section ON RaproLocy, Mepicau Society oF THE Di1s- 
TRICT OF COLUMBIA 
Secretary, Dr. John A. Long, 1801 K St., N.W., Washing- 
ton 6, D. C. Meets Medical Society Library, “third 
Wednesday of January, March, May and October,at 
8:00 P.M. 

Section on Rapro.ocy, Stata Mepicat Socisty 
Secretary, Dr. George E. Irwin, Jr., 703 N. East St., 
Bloomington, IIl. 

SHREVBPORT RADIOLOGICAL CLUB 
Secretary, W. R. Harwell, 608 Travis St., Shreveport, 
La. Meets monthly on third Wednesday, at}7:303P.M. 
September to May inclusive. 

Soutu Bay RaDIoLocicaL Society 
Secretary, Dr. H. R. Berman, 309 St. Claire Bldg., San 
Jose, Calif. Meets second Wednesday of each month. 

SouTH Caro.ina Society 
Secretary, Dr. William A. Klauber, Self Memorial Hos- 
pital, Greenwood, S. C. One meeting with South Carolina 
— Association in May, others arranged by Presi- 

ent. 

TENNESSEE RADIOLOGICAL SocieTY 
Secretary, Dr. G. K. Henshall, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time an 
place of the Tennessee State Medical Association. 

Texas RaDIOLocIcAL Society 
Secretary, Dr. R. P. O'Bannon, 650 Fifth Ave., Fort 
Worth 4, Texas. Next meeting, Houston, Texas, January 
21 and 22, 1955. 

Tri-StaTE RaDIOLoGIcAL SociETY 
Secretary, Dr. S. N. Tager, 219 Walnut St., Evansville, 
Ind. Meets last Wednesday of Oct., Jan., March and 
May, 8:00 P.M. at Elks’ Club in Evansville. 

University or MicuiGAN DEPARTMENT OF ROENTGEN- 
otocy StaFF MEETING 
Meets each Monday evening from September to June, 
at 7:00 P.M. at University Hospital. 

University oF Wisconsin RADIOLOGICAL CONFERENCB 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets first and third Thursdays 4:00 to 5:00 
P.M., September to May, Service Memorial Institute. 

Uran State Society 
Secretary, Dr. Angus K. Wilson, 343 S. Main St., Salt 
Lake City 1, Utah. Meets fourth Wednesday in January, 
March, May, September and November at Holy Cross 
Hospital. 

Vircinia Society 
Secretary, Dr. P. B. Parsons, Norfolk General Hospital, 
Norfolk, Va. Meets annually in October. 

WasuHIncToN State Society 
Secretary, Dr. Eva L. Gilbertson, 1317 Marion St., 
Seattle 4, Wash. Meets fourth Monday of each month 
from September through May at 610 Pine St., Seattle. 

West Vircin1a Society 
Secretary, Dr. W. Paul Elkin, 515 Medical Arts Bldg. 
Charleston, W. Va. Meets concurrently with annu 
meeting of West Virginia State Medical Society; other 
meetings arranged by program committee. 

WestcnesTer Rapioocica Society 
Secretary, Dr. M. G. Priestman New Rochelle Hospital, 
New Rochelle, N.Y. Meets on third Tuesday of January 
and October and on two other dates, 
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Wisconsin Sociaty 
Secretary, Dr. W. W. Moir, 309 Geele Ave., Sheboygan, 
Wis. Special meetings held during year; annual meeting 
each spring at Madison, Wis. 

X-Ray Strupy or San Francisco 
Secretary, Dr. Wm. W. Saunders, Veterans Administra- 
tion Hospital, San Francisco 21, Calif. Meets monthly, 
third Thursday, at 7:45 p.m., Lane Hall, Stanford Uni- 
versity Hospital. 


Cusa, Mexico, Puerto Rico anp CENTRAL AMERICA 


SocreDAD DB Rapro.ocfa y FistoreraPia DB CuBA 
President, Dr. J. Manuel Viamonte, Hospital Mercedes, 
Habana, Cuba. Meets monthly in Habana. 

Soctepap Mexicana DE Raprotocf{a, A. C. 

Secretary General, Dr. Eugenio Toussaint, Calle del Oro 
No. 15, Mexico 7, D.F. Meets first Monday of each 
month, 

Asociaci6n PueRTORRIQUENA DE Rapro.ocfa 
Secretary, Dr. Rafael A. Blanes, Ave. Ponce de Leon 
1175, Santurce, P. R. 

SociepaD RaproLécica PANAMENA 
Secretary, Dr. L. Arrieta Sanchez, Apartado No. 86, 
Panama, R. de P. Meets monthly in a department of 
radiology of a local hospital, chosen at precedingmeeting. 


British Empire 


AssociaTION OF RADIOLOGISTS OF THE PROVINCE OF 
QuEBEC 
Secretary, Dr. J.-P. Jean, 4039 Tupper St., Westmount, 


e. 
British _Instrruts OF RaproLocy INCORPORATED WITH 
THB R6NTGEN Society 
Ordinary meeting, on the Thursday preceding the third 
Friday, October to May at 8:15 p.m. 
Medical Members’ meeting, on third Friday in each 
month at §:00 P.M., 32 Welbeck St., London, W 1. 
Facutty oF RaDIoLocists 
Honorary Secretary, Dr. J. F. Bromley, 45, Lincoln’s Inn 
Fields, London, W.C.2, England. 
Section oF Rapio.ocy or THE Royat Sociaty or 
(ConFINED TO Mapicat 
Meets third Friday each month at 4:45 P.M. at the Royal 
Society of Medicine, 1 Wimpole St., London. 
CanaDIAN AssOciaTION OF RADIOLOGISTS 
Honorary Secretary-Treasurer, Dr. D. L. McRae, Suite 
305, 1555 Summerhill Avenue, Montreal 25, Que. Meet- 
ings January and June. 
Section oF Rapro.tocy, Canapian Mepicat AssociaTIoNn 
Secretary, Dr. C. M. Jones, Inglis St., Ext. Halifax, N. S. 
CANADIENNE-FRANCAISE D’ELECTRO-RADIOLOGIE 
MEDICALEs 
General Secretary, Dr. Ls Ivan Vallée, 1058 rue St-Denis, 
Montreal 18, Canada. Meets third Saturday each month. 
or RaproLocists (AusTRALIA AND New ZEa- 
LAND) 
Honorary Secretary, Dr. Alan R. Colwell, c/o British 
Medical Agency, 135 Macquarie St., Sydney, N.S.W. 


SoutH AMERICA 


Asociacion ARGENTINA DB RADIOLOGIA 
Secretary, Dr. Lidio G. Mocsa, Avda. Gral. Paz 151, 
Cérdoba, Argentina. Meetings held monthly. 

SocteEDAD ARGENTINA DB Rapro.ocia, Junta 
Buenos 
Secretary, Dr. Oscar F. Noguera, Santa Fe 1171, Buenos 
Aires. Meetings are held monthly. 

SocreDAD ARGENTINA DB Det Lirorat, 
Sepp, Rosario 
President, Dr. Francisco P. Cifarelli. Meets monthly 
second Wednesday, 19 ha 663 Italia St., Rosario, Santa 
Fe. 

SoctepaD Ds pat Sur, 
Sapa, La Piata 
President, Prof. Dr. Jose P. Uslenghi, La Plata. Meets 
monthly. 
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SocreDaD ARGENTINA DB FILIAL Det CENTRO 
Sepa, Corposa 
President, Prof. Dr. David L. Caro, Corro 86, Cordoba. 
Meets monthly. 

SocrepaD ArGenTINna Ds Raprotoora, pat Norra, 
Sepa, TucuMAN 
President, Dr. Julio Mendez Valladares, Rivadavia 358, 
Tucuman. Meets monthly. 

SocieDAD ARGENTINA DB RapioLocia, pa Cuyo 
Sepe, Menpoza. 
President, Dr. J. A. Orfila, Hospital Central, Mendoza. 
Meets monthly. 

SocrepaDe BrasILeira DB Rapio.ocia MepIca 
Secretary, Dr. Nicola Caminha, Av. Mem de Sa, Rio de 
9 ee Brazil. Meets monthly, except during January, 

ebruary and March, 

SocrepaDB BrasILerRA DB RADIOTERAPIA 
Secretary, Dr. Oscar Rocha von Pfuhl, Av. Brigadeiro 
Luiz Antonio, 644 Sao Paulo, Brazil. Meets monthly on 
second Wednesday at 9:00 p.m. in Sao Paulo at Av. 
Brigadeiro Luiz Antonio, 644. 

SocrepaD CoLoMBIANA DB RaDIOLOGIA 
Secretary, Dr. Luis E. Lozano B., Carrera 12 No. 20-69, 
6° piso, Bogota, Colombia, Meets last Thursday of each 
month, 

SocreDAD PeruANA DB RADIOLOGIA 
Secretary, Dr. Julio Bedoya Paredes, Apartado 2306, 
Lima, Peru. Meets monthly except during January, 
February and March, at Asociacién Médica Peruana 
“Daniel A. Carrién,” Villalta, 218, Lima. 

SociepaD ps RaproLocica, yY Fisica 
Mepica pet Urucuay 
Secretary, Dr. Arias Bellini, Av. Agraciada 1464, Piso 13, 
Montevideo, Uruguay. 


ConTINENTAL Europa 


Société Betcs ps Rapio.ocis 
General Secretary, Dr. S. Masy, 111 Avenue des Allies, 
Louvain, Belgium. Meets monthly, second Sunday at 
Maison des Médecins, Brussels. 

Soci—Té Francais MépIca.s, 
and its branches: Société pu Sup-Ovagst, pu Litrora. 
MépiTBRRANEEN, DU CENTRE BT DU Lyonnats, DB 
L’OvestT, DB L’Est, st D’ALGER BT D’AFRIQUB DU NorpD 
Secretary-General, Dr. A. Dariaux, 9 bis, Boulevard 
Rochechouart, Paris [X°, France. 

CkSKOSLOVENSK SsPOLECNOST PRO RENTGENOLOGII A 


Rapro.oci v Prazs 

Secretary, Dr. Roman Blaha, Praha xu, st4t. nemocnice, 

Czechoslovakia. Meets monthly eye during July, 
meeting. 


August, and September. Annual genera 
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DeutscHe R6ntTGEN-GESELLSCHAFT 
Secretary, Dr. med. Peter Krdker, Evangelisches Kran- 
kenhaus, Huyssens Stiftung, (22a) Essen, Annual meeting, 
Sept. 5-8, 1954, Wiesbaden, Germany. 

Societa ITALIANA DI KapioLocia Mepica 
Secretary, Prof. Mario Ponzio, Ospedale Mauriziano. 
Torino, Italy. Meets biannually. 

NEDERLANDSE VERENIGING VOOR ELECTROLOGIE EN 
ROENTGENOLOGIE 
Secretary, Dr. B. J. Rethmeier, Bornsestraat 378, Almelo, 
Netherlands. 

Po.tsH Soctety or RADIOLOGY 
Secretary, Dr. L. Zgliczynski, 59 Nowogrodzka St., War- 
saw, Poland. 

Gpansk Section, Society or RapDIoLocy 
Secretary, Dr. A. Smigielska, Akademia Lekarska, 
Gdansk. Meets monthly last Sunday at 10:30, X-Ray 
Dept.. Akademia Gdansk. 

Wrocraw Section, Society or 
Secretary, Dr. R. Marciniak, Akad. Medyczna Wroctaw, 
68 Curie-Sklodowska St., Wroctaw, Poland. Meets first 
Sunday of each month, X-Ray Department, Akademia 
Medyczna Wroctaw. 

SocreTaTEA RoMANA DE RapIoLocre st ELectRoLocis 
Secretary, Dr. Oscar Meller, Str. Banual Mi&ricine, 30, 
S. I., Bucuresti, Roumania. Meets second Monday in 
every month with the exception of July and August. 

Aut-Russtan Rogntcen Ray Association, LenincraD 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson. 
Meets annually. 

SCANDINAVIAN ROENTGEN SoctaTIEs 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. 

SocrepaD Espanota DB Rapio.ocia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7. Madrid, 
Spain. Meets monthly in Madrid. 

ScHWEIZERISCHE RONTGEN-GESELLSCHAFT (SOCIETE SUISSB 
DE RaADIOLOGIE) 

Secretary, Dr. Max Hopf, Effingerstrasse 47, Bern, 
Switzerland. 


INDIA 


InpIAN RaDIOLOGICAL AssOcrATION 
Secretary, Dr. R. F. Sethna, Navsari Building, Hornby 
Road, Bombay 1, India. 
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CONFERENCE ON ELECTRICAL TECH- 
NIQUES IN MEDICINE 
AND BIOLOGY 


The Seventh Annual Conference on Electri- 
cal Techniques in Medicine and Biology will be 
held at the Morrison Hotel, Chicago, IlIlinois, 
November Io, 11 and 12, 1954, under the 
sponsorship of the American Institute of Elec- 
trical Engineers, Institute of Radio Engineers 
and Instrument Society of America. 

Three sessions will be devoted to technical 
papers, many of which deal with subjects of in- 
terest to radiologists. The program on Wednes- 
day morning, November Io, takes up “Circula- 
tion and Cardiology;” on Wednesday after- 
noon, ““Electrical Properties of Biological Mate- 
rials,” and on Thursday afternoon, “X-Rays 
and Instrumentation.” 

A dinner and evening meeting are scheduled 
for the evening of November 10. The guest 
speaker will be Dr. T. E. Allibone, Director of 
Research of the Associated Electrical In- 
dustries of Great Britain. Dr. Allibone is a 
Fellow of the Royal Society and known inter- 
nationally for his work in fields pertinent to the 
Conference. 

Two laboratory field trips have been ar- 
ranged. Registrants for the Conference will be 
given an opportunity to visit the Argonne 
Cancer Research Hospital on the morning of 
November 11. This will include inspection of 
the 50 mev. microwave linear accelerator, the 
cobalt-60 rotational therapy unit, the thulium 
diagnostic unit, etc. On the morning of Novem- 
ber 12, there will be an opportunity to visit 
appropriate portions of the Argonne National 
Laboratory. Both these installations, operated 
by the University of Chicago for the United 
States Atomic Energy Commission, are engaged 
in important studies of the effects of radiation 
on living systems. 

The Conference Chairman is Mr. E. Dale 
Trout, 4855 Electric Avenue, Milwaukee 1, 
Wisconsin, from whom further information may 
be obtained. 


CONTINUATION COURSE IN 
RADIOLOGY 


The University of Minnesota announces its 
annual Continuation Course in Radiology for 
Specialists which will be held at the Center 
for Continuation Study on the University 
campus November 9 to 13, 1954. Bone and 
Joint Diseases will be the subject of this year’s 
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course. Guest faculty will include Dr. C. 
Howard Hatcher, Professor of Orthopedic 
Surgery, University of Chicago School of 


Medicine; Dr. Paul C. Hodges, Professor, De- 
partment of Radiology, University of Chicago 
School of Medicine; Dr. John F. Holt, Profes- 
sor, Department of Radiology, University of 
Michigan Medical School, Ann Arbor; Dr. 
G. S. Lodwick, Chief, Department of Radiol- 
ogy, Veterans Administration Hospital, and 
Clinical Assistant Professor, Department of 
Radiology, State University of Iowa College of 
Medicine, Iowa City; Dr. Edward B. D. Neu- 
hauser, Associate Radiologist, Harvard Medi- 
cal School, Boston; and Dr. Isidore Snapper, 
Director of Medicine and Medical Education, 
Beth-El Hospital, Brooklyn, New York. The 
course will be presented under the direction 
of Dr. Leo G. Rigler, Professor and Head, 
Department of Radiology, and the remainder 
of the faculty will include members of the 
faculty of the University of Minnesota Medical 
School and of the Mayo Foundation. Lodging 
and meal accommodations are available at the 
Center for Continuation Study. 


INTERNATIONAL COURSE ON 
TOMOGRAPHY 


The third International Course on Tomog- 
raphy will be held at the Radiology Institute, 
University of Genoa, under the direction of 
Prof. Alessandro Vallebona. The course will 
last ten days and will deal particularly with 
recent progress in tomographical methods. The 
period September—October, 1955, has been 
chosen for this meeting in order to have the 
opportunity of celebrating the twenty-fifth 
anniversary of the first scientific publication 
and of the first practical realization of the 
tomographic method. All of those who con- 
template participating in this course should 
communicate as soon as possible with Prof. 
Alessandro Vallebona, Istituto di Radiologia 
dell’Universita, Genoa, Italy. 


ANNOUNCEMENT OF THE VAN 
METER PRIZE AWARD 

The American Goiter Association again 
offers the Van Meter Prize Award of three 
hundred dollars and two honorable mentions 
for the best essays submitted concerning origi- 
nal work on problems related to the thyroid 
gland. The award will be made at the annual 
meeting of the Association which will be held in 
Oklahoma City, Oklahoma, April 28, 29 and 30, 
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1955, providing essays of sufficient merit are 
presented in competition. 

The competing essays may cover either clini- 
cal or research investigations; should not ex- 
ceed three thousand words in length; must be 
presented in English, and a typewritten double 
space copy in duplicate sent to the Secretary, 
John C. McClintock, M.D., 1493 W ashington 
Avenue, Albany, New York, not later than 
January 15, 1955. The committee, who will 
review the manuscripts, is composed of men 
well qualified to judge the merits of the com- 
peting essays. 

A place will be reserved on the program of the 
annual meeting for the presentation of the 
Prize Award Essay by the author, if it is pos- 
sible for him to attend. The essay will be pre- 
sented in the annual proceedings of the As- 
sociation. 

Joun C. McCurnrock, M.D. 
Secretary 


GRANTS FOR SCHOLARS IN CANCER 
RESEARCH 


Applications for grants for Scholars in Can- 
cer Research are being accepted by the Com- 
mittee on Growth of the National Research 
Council, acting for the American Cancer 
Society. 

These awards are designed to bridge the gap 
between the completion of fellowship training 
and the period when the young scientist has 
thoroughly demonstrated his competence as an 
independent investigator. A grant of $18,000, 
payable over three years, will be made to each 
Scholar’s institution as a contribution toward 
his support, his research or both. Each institu- 
tion may submit more than one application. 
These grants are not restricted to the support 
of individuals who have held American Cancer 
Society Fellowships. Applications should be 
submitted by institutions on behalf of a candi- 
date prior to January I, 1955. 

Application blanks and additional informa- 
tion may be obtained from the Executive 
Secretary, Committee on Growth, National 
Research Council, 2101 Constitution ae, 


N.W., Washington 25, D. C. 


A CORRECTION 


An article entitled “Film Dosimetry of Elec- 
trons in the Energy Range 0.5 to 1.4 Mev.” by 
Jerome Fleeman and F. S. Frantz, Jr. appeared 
in the JourNAL, June, 1954, 77, 1049-1055. In 


OcToBER, 1954 


this paper it was indicated in a footnote on 
page 1049 that the DuPont film type 552 
single film packet was no longer available. 
The DuPont film type 552 single film packet 
should not be confused with DuPont type 552 
double film packet. The latter contains one 
type $02 and one type $10 film and is still avail- 


able. 
ARKANSAS RADIOLOGICAL SOCIETY 


The Arkansas Radiological Society met in 
regular session at 6:30 p.M. Friday, June 25, 
1954, at Little Rock, Arkansas. A social period 
and dinner were enjoyed before the meeting. A 
business session was followed by a stimulating 
film reading sesssion, moderated by Dr. I. 
Meschan of Little Rock. New officers for the 
year 1954-1955 were elected as follows: Presi- 
dent, Dr. George Burton, El Dorado, Arkansas; 
Vice President, Dr. Edwin F. Gray, Little Rock, 
Arkansas; Secretary-Treasurer, Dr. Joe A, 
Norton, 843 Donaghey Building, Little Rock, 
Arkansas. 


CHICAGO ROENTGEN SOCIETY 

The newly elected officers of the Chicago 
Roentgen Society for the period April, 1954 to 
April, 1956, are as follows: President, Dr. 
Elbert K. Lewis; Vice President, Dr. Erich 
Uhlmann; Secretary-Treasurer, Dr. R. Burns 
Lewis, 670 N. Michigan Avenue, Chicago 11, 
Illinois. 


MINNESOTA RADIOLOGICAL SOCIETY 


At a recent meeting of the Minnesota Radio- 
logical Society, the following officers were 
elected for 1954-1955: President, Dr. Chauncey 
N. Borman, Minneapolis; Vice President, Dr. 
Harold O. Peterson, St. Paul; Secretary- 
Treasurer, Dr. John R. Hodgson, Mayo Clinic, 
Rochester, Minnesota. 


NASSAU RADIOLOGICAL SOCIETY 


The newly elected officers of the Nassau 
Radiological Society for the year 1954-1955 
are as follows: President, Dr. Samuel Herstone, 
Bay Shore, N. Y.; Vice "President, Dr. Herbert 
Zatzkin, Hempstead, New York; Secretary, Dr. 
Alan E. Baum, 115 Newbridge Road, Hicks- 
ville, New York; Treasurer, Dr. John Knapp, 
Freeport, N. Y. 


PHILADELPHIA ROENTGEN RAY SOCIETY 


At the May, 1954, meeting of the Phila- 
delphia Roentgen Ray Society, the following 
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officers were elected for the year 1954-1955: 
President, Dr. Richard H. Chamberlain; Vice 
President, Dr. Marston T. Woodruff; Secretary, 
Dr. Herbert M. Stauffer, Temple University 
Hospital; Treasurer, Dr. Alan Sampson. 


RADIOLOGICAL SOCIETY OF HAWAII 


At the July, 1954, meeting of the Radiologi- 
cal Society of Hawaii, the following officers 
were elected to serve until June 30, 1955: 
President, Dr. Peter J. Washko; Vice President, 
Dr. Philip S. Arthur; Secretary-Treasurer, Dr. 
H. C. Chang, 1282 Emma Street, Honolulu 13, 
Hawaii. Meetings are held the third Monday 
evening of each month at designated hospitals. 
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TENNESSEE RADIOLOGICAL SOCIETY 


The newly elected officers of the Tennessee 
Radiological Society for 1954-1955 are as fol- 
lows: President, Dr. J. Marsh Frere, Chatta- 
nooga, Tennessee; Vice President, Dr. John M. 
Wilson, Memphis, Tennessee; Secretary-Treas- 
urer, Dr. George K. Henshall, 311 Medical Arts 
Building, Chattanooga 3, Tennessee. The 
meeting at which the officers were elected was 
held in conjunction with the State Medical 
Association Meeting in Nashville, Tennessee on 
April 19, 1954. The guest speaker, Dr. C. A. 
Good of the Mayo Clinic, Rochester, Minne- 
sota, chose as his subject “Fungus Diseases of 
the Chest.” 
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BOOK REVIEWS 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits, 


ROENTGENOLOGY IN OBSTETRICS AND GYNECOL- 
ocy. By William Snow, M.D., Chief Radiolo- 
gist, Veterans Hospital; Consulting Radiolo- 
gist, Willis-Knighton Memorial Hospital and 
Clinic, Shreveport, Louisiana; Formerly Di- 
rector of Roentgenology, The Harlem Hospi- 
tal, The Bronx Hospital, New York, New 
York. Cloth. Price, $10.50. Pp. 363, with 273 
illustrations. Charles C Thomas, Publisher, 
3o1 East Lawrence Avenue, Springfield, 
Illinois, 1952. 


Since 1942 Dr. Snow’s original book entitled 
“Clinical Roentgenology of Pregnancy” has 
become the foundation upon which much of the 
current literature dealing with pelvimetry is 
based. 

This new edition of his work does not alter 
his basic concept and, while refinements in 
technique and diagnosis are evident in the new, 
enlarged and more comprehensive volume, the 
fundamental simplicity of his teachings is re- 
tained, making this an extremely practical 
volume for the radiologist and an excellent 
text for the postgraduate student in either ob- 
stetrics or radiology. 

The wide scope of this new edition presents 


clinical material covering the entire field of 


obstetrical and gynecological roentgen studies 
equivalent to many years of practical experi- 
ence. It stresses fetal and maternal soft tissue 
and gynecological examinations, in addition to 
the popular methods of pelvimetry, and corre- 
lates pelvic measurements and contours with 
fetal position. It enables the radiologist to de- 
termine the probable mechanism of labor, when 
pelvic measurements are abnormal or when an 
abnormal fetal position is encountered and 
thereby intelligently aid the obstetrician. 

The text is fully illustrated with tracings to 
supplement some of the illustrations. It is easily 
read and understood. Those who have had con- 
siderable experience in this field may not fully 
agree with all portions of the text but this is pri- 
marily due to the controversial nature of some 
of the material. With modern equipment and 
technique the quality of the films used for illus- 
trating various cases might be improved but 
the reviewer realizes that many years’ work 


has been accumulated to make this the out- 
standing book in this field. 
K. K. Latreier, M.D. 


SECTIONAL RADIOGRAPHY OF THE CHEST. By 
Irving J. Kane, M.D., Consultant in Chest 
Diseases, United States Naval Hospital, St. 
Albans, N. Y.; Attending Physician, Chest 
Diseases, Lincoln Hospital, New York, 
N. Y.; Associate Physician, Diagnostic 
Roentgenology, Montefiore Hospital, New 
York, N. Y. Cloth. Price, $7.50. Pp. 154, 
with Ior illustrations. Springer Publishing 
Company, Inc., 44 East 23rd Street, New 
York 10, New York, 1953. 

This attractive little volume represents a 
brief introduction to the subject. Thirty-four 
pages of text concerned with theoretical, prac- 
tical, and anatomical fundamentals are fol- 
lowed by approximately 100 pages of illustra- 
tions and legends. The material presented is not 
controversialfand will be familiar to most 
radiologists. A summary of the common pitfalls 
in the interpretation of sectional roentgeno- 
grams of the chest would have been a worth- 
while addition to the coverage. 

From the point of view of book design, this 
volume represents a decisive step forward. The 
front cover design—a lateral laminagram of the 
chest—artistically indicates the nature of the 
work, and is a welcome relief from the stereo- 
typed, dull bindings so standard in medical 
texts. The illustrations are generous in size, well 
made, and appropriately reproduced without 
the customary useless unattractive and un- 
economical wide white margins. The progressive 
publisher has done an excellent job of produc- 
tion for the author in particular, and for 


radiologists in general. 
Cuarces T. Dorrer, M.D. 


Der GESUNDE UND DER KRANKE KEHLKOPF IM 
RGONTGENBILD. Von Prof. Dr. Med. C. R. 
Griebel, Bad Nauheim. Cloth. Price, DM 
48.-. Pp. 170, with 156 illustrations. Georg 
Thieme, Diemershaldenstrasse, 47, Stutt- 
gart, Germany (Grune & Stratton, Inc., 
New York, New York), 1952. 


This beautifully printed roentgen atlas is 
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some of the fruit of the large clinical material 
of the Frankfurt Nose, Throat and Ear Clinic. 
The illustrations are beautifully reproduced— 
typical roentgenograms of normal and disease 
conditions in this region. The fact that the il- 
lustrations are printed in the “black” instead 
of in the “negative” like the original films 
means that more detail has been preserved in 
the printed illustrations. Any competent radi- 
ologist, of course, can read the films in the nega- 
tive or in the positive. It is our frank opinion 
that the original detail is better preserved in the 
positive than in the negative roentgenograms. 
To further aid the reader, explanatory drawings 
are presented side by side with the reproduc- 
tions of the roentgenograms. The 156 illustra- 
tions in this atlas constitute a storehouse of 
precious clinical material. The German text is 
not too difficult. 
James T. Case, M.D. 


MALIGNANT DisEASE AND Its TREATMENT BY 
Rapium. By Sir Stanford Cade, K.B.E., 
C.B., F.R.C.S., M.R.C.P., F.F.R. (Hon.), 
Surgeon, Westminster Hospital; Consulting 
Surgeon, Mount Vernon Hospital and Ra- 
dium Institute; etc. With a Foreword by Sir 
Ernest Rock Carling, F.R.C.P., F.R.C.S., 
F.F.R., Consulting Surgeon and Vice-Presi- 
dent, Westminster Hospital. Volume IV. 
Second edition. Cloth. Price, $12.50. Pp. 544, 
with 785 illustrations. The Williams & 
Wilkins Company, Mt. Royal and Guilford 
Avenues, Baltimore, Maryland, 1952. 


The second edition of Volume IV contains 
sections dealing with malignant disease of the 
skin and genitourinary tract and sarcoma of 
the bones and soft tissue by Stanford Cade; 
Tumors of lymphoid tissue by George Lumb 
and F, M., Allchin; The Leukemias by B. W. 
Windeyer and F. W. Stewart, and Intracranial 
Tumors by Denis Williams, Wylie Mckissock 
and J. Jackson Richmond. Each section covers 
the clinical course, signs and symptoms and 
pathology of the disease under consideration as 
well as the choice of treatment and results. Al- 
though the book is small it contains 785 ex- 
cellent illustrations some of which are printed 
in color. A complete bibliography is included 
and a large number of references are taken from 
the American literature. This is an unusual and 
encouraging feature rarely found in a_ book 
written in another country. 

During the era when radium therapy seems 
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to be falling into disrepute this treatise which 
summarizes the results obtained by physicians 
who are expert in its use is of unusual interest. 
Roentgen therapy and surgical procedures are 
also evaluated but the uses of radium are fully 
described and its advantages are stressed. 
Techniques of using interstitial low intensity 
needles, surface applicators and the radium 
bomb are included. 

Many illustrative case histories are given in 
detail and the palliative effect of irradiation is 
emphasized. The authors are convinced that it 
may even be used to advantage in the treat- 
ment of such resistant neoplasms as the 
melanomas, brain tumors and sarcomas of bone 
and the soft tissues. 

This compact volume built about the actual 
experience of a well trained personnel and con- 
taining such well documented information col- 
lected over a long period of time will make a 
valuable addition to any radiotherapist’s li- 
brary. 

Cuarces L. Martin, M.D. 


THE PuysiciaAn 1n Atomic Derense. By Thad 
P. Sears, M.D., F.A.C.P., Associate Clinical 
Professor of Medicine, University of Colorado 
School of Medicine; Chief of Medical Service, 
Veterans Administration Hospital, Denver; 
Member of Advisory Staff to Director of 
Civil Defense, State of Colorado; Member of 
Disaster Commission, Colorado State Medi- 
cal Society; Colonel (M.C.), U.S.A.R. Cloth. 
Price, $6.00. Pp. 308, with illustrations. 
Year Book Publishers, Inc., 200 E. Illinois 
Street, Chicago 11, Illinois, 1953. 


This book merits careful perusal by all of 
those who wish to become familiar with the 
fundamental facts concerning radioactivity, 
and especially its civil and military implica- 
tions. It is a relatively simple, authoritative 
presentation of vital information which is con- 
cerned with medical, industrial and defense 
matters. 

The book is well written and easily read. It 
is properly indexed and supplied with an ade- 
quate bibliography for additional reading. An 
idea of its contents may be gained from the 
introduction which is concerned with the his- 
torical background of the Atomic Theory, and 
the remaining three sections which deal with 
the following data: Section I. Atomic Theory, 
Basic Physics and Atomic Bombs; Section II. 
Clinical, Biological, Pathologic and Thera- 


686 Book* Reviews 


peutic Aspects of Atomic Warfare; Section III. 
Organization of the Medical Department for 
Atomic Defense. 

Obviously Dr. Sears, the author, is an en- 
thusiastic advocate of civil defense. In the 
opinion of the reviewer, his attitude is justified 
by the material presented in the book. To 
those who are unconcerned, let them ponder 
over the following facts presented by the 
author. He maintains that the United States 
has ample industrial power to defeat any enemy 
ultimately. Hence, undoubtedly, immediate de- 
struction of this productivity would be the ob- 
vious main objective of a military attack. The 
simultaneous destruction of a dozen or more 
industrial centers with disruption of rail and 
water transportation would thus at once impair 
seriously our ability to defend ourselves or 
carry on a campaign on foreign shores. Such an 
attack on densely populated areas would cer- 
tainly kill or injure millions of our citizens. 
Some idea of what might occur may be gained 
by the information derived from the Hiroshima 
and Nagasaki bombings, involving a total 
population of 500,000 persons. Of these, 216,000 
were killed, missing or injured, and of these 
106,000 died. In addition, each of these bombs 
which exploded with a force of 20,000 tons of 
TNT caused the destruction of 68,000 of the 
75,000 homes in Hiroshima, disrupted com- 
munications, transportation, water supply, 
electric distribution, destroyed hospitals, and 
killed many physicians and nurses. 

The last section of the book is devoted to a 
discussion of the organization of a medical de- 
partment for Atomic defense. It contains chap- 
ters dealing with Civil Defense, Organization of 
Non-medical Civil Defense Measures, the 
Medical Services and Blood Program, the 
Public Health Mission, and Radiologic Defense. 

The book brings up unpleasant but pressing 
facts which cannot be ignored. They should 
stimulate us to follow the age old advice, “Be 
prepared fully for the worst and hope for the 
best.” 

Cyrus C. Sturais, M.D. 


RapiaTion CueEmistry. Discussions of the 
Faraday Society. No. 12, 1952. Cloth. Pp. 
319. The Aberdeen University Press Ltd. 6 
Upper Kirkgate, Aberdeen, 1952. 


This volume is a record of the meeting held 
on the subject of Radiation Chemistry at the 
University of Leeds on the 8th, gth and roth of 
April, 1952. 
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This collection of 22 papers is divided in four 
parts, preceded by a scholarly introduction by 
Professor F. S. Dainton and each followed by 
general discussion on the part of the audience. 

The topics treated are specifically: I. The 
primary act along the track of the ionizing 


particle, II. Actinometry and radiolysis of 


pure liquids, III. Indirect action-aqueous sys- 
tems with single solute, IV. Protection and 
sensitization. 

Since the author index is a veritable ‘‘Who’s 
Who” in radiation chemistry, there can be little 
doubt that the subject has been competently 
covered; in addition, your reviewer has found 
many papers uncommonly lucid and very in- 
structive despite the necessary emphasis of the 
essayists on experimental details. After reading 
this book one cannot escape the impression that 
the radiolysis of water is under relentless 
scrutiny which will soon uncover its details. 

The book, as a whole, does not make for easy 
reading and, like good coffee, should be sipped 
at ease by the nonspecialist interested in radio- 
biology. It should prove helpful to inorganic 
and organic chemists and biochemists interested 
in this rapidly growing field. 

L. D. Marine 


AnnuAL Review or Mepicine. Volume 4. 
Windsor C. Cutting, Editor, Stanford Uni- 
versity School of Medicine; and Henry W. 
Newman, Associate Editor, Stanford Uni- 
versity School of Medicine. Cloth. Price, 
$6.00. Pp. 452, Annual Reviews, Inc., Stan- 
ford, California, 1953. 

One of the most important problems in pres- 
ent-day medicine is keeping abreast of the ex- 
tensive and useful information contained in the 
many current medical publications. It is ad- 
mittedly impossible for any one physician to 
read all of the published medical articles. Even 
if this could be accomplished, it is not likely 
that any one person could evaluate them prop- 
erly in every field. Hence, a publication such as 
the Annual Review of Medicine is of assistance 
in solving, at least in part, this difficult situa- 
tion. 

The reviews in this volume are compre- 
hensive and prepared by authorities in their 
respective fields. In the 19 reviews contained 
in the 1953 volume are also included, in addi- 
tion to the usual subjects considered to be a 
part of internal medicine, reviews dealing with 
neoplastic diseases, diseases of the female re- 
productive system, conditions due to physical 
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agents and trauma such as burns and freezing, Medical School; Attending Orthopedist at the 
radiology, diseases of the bones and joints, Chronic Disease Research Institute of the Uni- 
obstetrics, tropical diseases, and plastic sur- versity of Buffalo, and the Veterans Administra- 
tion Hospital, Buffalo, New York; and Harold M. 
a F M.D., Orthopedic D f 
There is a bibliography appended to each rost, Jr., M.D., Orthopedic Department o 
: Buftalo General Hospital and the University of 
subject reviewed, and also an excellent “An- : wm : 
Buffalo Medical School, Buffalo, New York. 
hie icine, pre- Cloth. Price $18.50. Pp. 582, with numerous illus- 
pared by Eaton M. MacKay which lists many trations. Grune & Stratton, Inc., 381 Fourth 
review articles with brief comments concerning Avenue, New York 16, New York, 1953. 


their extent and value. This is an excellent 
source of information dealing with additional 
references which should be useful to anyone 


Dit GESUNDE UND DIE KRANKE WIRBELSAULE IN 
RONTGENBILD UND Kutn1k. Pathologisch-Anato- 
mische Untersuchungen. Von Geh. Med.-Rat 


interested in a special subject. Prof. Dr. med. et Dr. med. vet. h.c. Georg 
The volume is recommended to all physi- Schmorl; Fir Réntgenkunde und Klinik Bear- 
cians as a valuable, carefully prepared and beitet. von Prof. Dr. med. habil. Herbert Jung- 
comprehensive source of information in the hanns, Oldenburg (Oldb.). Copyright 1932, 1953. 
many fields of medicine which are considered. Cloth. Price, DM 72. Pp. 304, with 403 illustra- 
Cyrus C. Srurcis, M.D. tions. Georg Thieme, Diemershaldenstrasse 47, 

Stuttgart, Germany, 1953 
BOOKS RECEIVED SHOULDER Lesions. By H. F. Moseley, M.A., D.M., 
CurnicaL Roentceno.ocy. Volume I. By Alfred A- M.Ch. (Oxon.), F.R.C.S. (England & Canada), 
de Lorimier, M.D., Radiologist, Saint Francis F.A.C.S., Hunterian Professor, Royal College of 
Memorial Hospital, San Francisco, California; Surgeons of England; Assistant Professor of 
Henry G. Moehring, M.D., Radiologist, Duluth Surgery, McGill University; Associate Surgeon, 
Clinic, Duluth, Minnesota; John R. Hannan, Royal Victoria Hospital, Montreal, Canada. 
M.D., Radiologist, Lake County Memorial Second edition. Cloth. Price, $12.00. Pp. 329, with 
Hospital, Painesville, Ohio. Cloth. Price, $18.50. numerous illustrations. Paul B. Hoeber, Inc., 
Pp. 495, with 782 illustrations. Charles C Thomas, 49 East 33rd Street, New York, New York, 1953. 


Publisher, 301 East Lawrence Avenue, Springfield, 


OsTEOSKLEROSE UND KNOCHENMARKFIBROSE. Von 
Illinois, 1953. 


Rudolph Stodtmeister, Dr. med. Dr. phil., apl. 


Symposium oN Coat Miners’ PNEuMOCcONIOSIS. Professor fiir innere Medizin an der Universitat 
Held Under the Auspices of The Golden Clinic, Heidelberg. Chefarzt der Inneren Abteilung des 
Memorial General Hospital, Elkins, West Vir- Stadtischen Krankenhauses Pforzheim; und Stefan 
ginia. Paper. Pp. 95. The Golden Clinic, Memorial Sandkihler, Dr. med., Assistent der Ludolf- 
General Hospital, Elkins, West Virginia, 1952. Krehl-Klinik (Medizin, Univ.-Klinik) Heidelberg; 

unter rdéntgenologischer Mitarbeit von Albert 

Diz LUNGENRESEKTIONEN. Von Prof. Dr. A. Lezius, Laur, Dr. med., Assistent der Réntgenabteilung 
O. O. Professor der Chirurgie an der Universitat der Ludolf-Krehl-Klinik (Medizin, Univ.-Klinik) 
Hamburg, Direktor der Chirurgischen Universi- Heidelberg. Cloth. Price, DM 28.50. Pp. 135, with 
tatsklinik und Poliklinik Hamburg-Eppendorf; 29 illustrations. Georg Thieme, Diemershalden- 
mit einem geleitwort von Prof. Dr. R. Nissen, strasse 47, Stuttgart, Germany, 1953. 


Direktor der Chirurgischen Universitatsklinik, 

Basel. Cloth. Price, DM 49.80. Pp. 143, with 149 PERIPHERAL NERVE INJURIES; PRINCIPLES OF 
illustrations. Georg Thieme, Diemershaldenstrasse DraGnosis. By Webb Haymaker, M.D., Chief, 
47, Stuttgart, Germany, 1953. Neuropathology Section, Armed Forces Institute 
of Pathology, Washington, D. C.; and Barnes 


RONTGEN- GROBSTRUKTUREN DES THORAX. Von Dr. Woodhall, M.D., Professor of Neurosurgery, 
med. Heinrich Eschbach, Leiter der Réntgen- Duke University School of Medicine, Durham, 
abteilung der Poliklinik Stralsund. Cloth. Price, North Carolina. Second edition. Cloth. Price, 
DM 30,—. Pp. 270, with 237 illustrations. Georg $7.00. Pp. 333, with 272 illustrations. W. B. 
Thieme, Thomaskirchhof 21, Leipzig C. 1, Ger- Saunders Company, West Washington Square, 


many (Paul B. Hoeber, Inc., New York, New Philadelphia 5, Pennsylvania, 1953. 


York), 1953. 
ork), 1953 OsecnA NevrorapioLtocic. By Doc. Dr. Jan. 


FUNDAMENTALS OF CLINICAL OrrtHopEpics. By Jirout. Stiff paper. Pp. 274, with 247 illustrations 
Peter A. Casagrande, M.D., Orthopedic Depart- plus 347 figures in separate booklet. Statni 
ment of Buftalo General Hospital, Buffalo Chil- Zdravotnické Nakladatelstvi, Praha, Czecho- 


dren’s Hospital, and the University of Buffalo slovakia, 1953. 
) 
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PracricaL X-Ray Treatment. By Arthur W. 
Erskine, M.D. Fourth edition. Cloth. Price, $5.00. 
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ANNUAL Review or Nuc.ear Science. Volume 2. 
J. G. Beckerley, Editor. Cloth. Price, $6.00, Pp. 
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MINISTER FOR HEALTH AND Home Arrairs. For 
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Pp. 22, with numerous tables. A. H. Tucker, 
Government Printer, Brisbane, 1953. 
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ROENTGEN DIAGNOSIS 
Heap 


Rasaliotri, Antonio. Rilievi anatomo-stra- 
tigrafici di una porzione della base cranica 
con incidenza transbuccale del raggio nor- 
male. (Anatomo-laminagraphic demonstra- 
tion of a portion of the base of the skull with 
transbuccal incidence of the normal ray.) 
Ann. radiol. diag., 1953, 26, 258-277 


The author utilized transverse axial laminagraphy 
to study the structures of the base of the middle 
fossa of the skull. The central ray was aimed at the 
level of the palate with 35 degree deflection of the 
skull between the external acoustic meatus and the 
external angle of the orbit. Exposures were made at 
g cm. and at levels of 0.5 cm. up to 12.5 cm.—a 
thickness which includes all the bony structures lo- 
cated in this area. 

By using this method all foramina of the middle 
fossa of the skull including the components of the 
petrous pyramids, such as the semicircular canals, 
cochlea, internal and external auditory canals and 
middle ear were visualized. 

This is a splendid anatomical demonstration show- 
ing that details of this part of the skull can be stu- 
died roentgenographically. The illustrations which 
accompany the article are excellent, although the in- 
vestigations were performed on a dry skull speci- 
men. Since this portion of the skull is so important 


in otoneurological diseases, better visualization of 


these structures would appreciably increase the 
diagnostic value of alterations taking place before 
considerable progress of the disease has occurred.— 


Peter E. Russo, M.D. 


Bruwer, Horman, Corin B., and 
KIERLAND, Ropert R. The roentgenologic 
recognition of cutis verticis gyrata. Proc. 
Staff Meet., Mayo Clin., Nov. 4, 1953, 28, 
631-635. 


In this condition the scalp is thick, is thrown into 
folds and feels soft and oily. These folds are more 
marked in the vertex, where they run anteroposte- 
riorly, and in the occiput, where they run transversely. 

Almost 50 per cent of the cases are developmental 
or primary, unassociated with any other condition. 
The other half are due to acute or chronic inflamma- 
tory changes in the scalp, neurofibroma or associated 
with diseases in which proliferative skin changes are 
common. The lesion produces no symptoms. The 
simplest method of diagnosis is inspection and pal- 
pation, which is often omitted in the physical exami- 
nation. The condition is clearly demonstrated in the 
roentgenograms of the skull as wavy soft tissue shad- 
ows, unassociated with changes in the calvarium.— 


Martha Mottram, M.D. 
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GicovaTEe, Fanny. Observaciones sobre 12 
casos de hiperostosis frontal interna. (Ob- 
servations on twelve cases of hyperostosis 
frontalis interna.) Semana méd., Dec. 31, 


1953, 103, 975-986. 

A brief review of the literature, the clinical picture 
and the roentgen findings of hyperostosis frontalis 
interna is given. The data on 12 cases collected in the 
author’s experience are presented. The majority of 
the patients were women of the menopausal age, 
with a definite tendency toward obesity, and head- 
ache. No hereditary tendencies were noted. About 
25 per cent exhibited some psychopathic manifesta- 
tion and another 25. per cent showed evidence of 
acromegaly or probable tumor of the pituitary.— 
Charles Nice, M.D. 


Me ort, G. J., and Potvitece, R. Les atrophie 
cérébrales. (Cerebral atrophy.) ¥. de/ge de 
radiol., 1953, 36, 389-408. 


The term of “cerebral atrophy” is applied, in the 
literature, to all types of deficiencies of cerebral tis- 
sue, such as agenesis, hypoplasia and also to those 
resulting from infection, injury or vascular abnor- 
mality. A correct diagnosis can frequently be made 
without use of contrast studies, by standard roent- 
genogr raphy and laminagr aphy of the skull, by ob- 
serving the size of a cranial cavity on one or the other 
side; inclination of the crista galli; size of the frontal, 
ethmoidal or sphenoidal sinuses; elevation of the 
lateral sinus, etc. In infants cerebral atrophy may be 
diagnosed by the lateral displacement of the fonta- 
nelle, even before pneumatization of the frontal sinus 
has taken place. However, while it is possible fre- 
quently to make a diagnosis by such means, the au- 
thors do not imply that complete dependence should 
be placed on these methods and they urge the use of 
electroencephalography and double contrast methods 
of examination. 

They report 2 cases in which it was possible to 
make a correct diagnosis by correlation of the clinical 
features with the findings on skull roentgenography 
without contrast study. Six cases in which electro- 
encephalography or ventriculography was employed 
are used to illustrate the aspects of air contrast ex- 
amination in cases of obstetrical trauma and war in- 
juries to the skull, in patients having a history of 
epilepsy. 

Cerebral atrophy may be primary, such as one 
encounters in agenesis, aplasia and hypoplasia. Sec- 
ondary cerebral atrophies are due to trauma; infec- 
tion (encephalitis, meningitis, syphilis); circulatory 
derangement (anemias, intoxication, cardiac dis- 
ease); or may be the result of local arteriosclerosis. 
Possibilities of hemorrhage, thrombosis, embolism, 
arteriovenous aneurysms as well as systemic atro- 
phies of unknown origin associated with such cond!- 
tions as Pick’s disease or Alzheimer’s disease are also 
encountered. 
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This is a careful review of the findings in cerebral 
atrophy, is well documented and the illustrations are 
excellent and reproduced clearly. 


M.D. 


STERN, W. EuGeEne. Studies of pressures in the 
carotid artery of patients undergoing cerebral 
angiography. ¥. Neurosurg., Nov., 1953, 70, 
577-582. 

Successful treatment of intracranial arterial le- 
sions depends on adequate collateral circulation fol- 
lowing occlusion of major arterial channels. 

The author has studied intracarotid pressures and 
related them to angiographic filling of the circle of 
Willis after unilateral and bilateral occlusion of the 
common carotid arteries in an attempt to prognosti- 
cate the subsequent pattern of circulation. His series 
consisted of 10 patients suffering from various neuro- 
logic disturbances. An 18 gauge needle was placed in 
the exposed artery and continuous pressures recorded 
before and during ipsilateral and bilateral common 
carotid occlusion. Subsequent bilateral angiography 
was done with 35 per cent diodrast. 

The studies failed to reveal any correlation be- 
tween the amount of pressure fall after ipsilateral and 
bilateral common carotid occlusion and the presence 
or absence of bilateral filling of the anterior or pos- 
terior halves of the circle of Willis. The only excep- 
tion to this was the finding of high residual systolic 
and diastolic pressures (above 60 and 75 per cent of 
original reading respectively) following unilateral 
occlusion and the presence of bilateral filling of the 
anterior cerebral arteries.—Geno Di Bagno, M.D. 


Wicxsom, IncMar. Angiographic determina- 
tion of tumour pathology. Acta radiol., Dec., 
1953, 0, 529-546. 

More than 500 intracranial neoplasms were stud- 
ied by cerebral angiography at the Serafimer Hos- 
pital. The types found most frequently supplied with 
pathologic vessels were glioblastomas (243), men- 
ingiomas (85), and metastases (40). The author con- 
siders that pathognomonic changes occur with glio- 
blastomas and meningiomas, and that the preoperat- 
ive diagnoses of these conditions may be important 
because meningiomas are favorable tumors for re- 
moval whereas glioblastomas are often impossible 
to remove. 

The glioblastomas were classified into 6 types on 
the basis of vascular patterns. Type 1 (74 cases) was 
characterized by arteriovenous fistulas which show 
up as irregularly coursing vessels in which the lu- 
mens vary in size. Frequently this allowed filling of 
veins during the arterial phase of the arteriogram. 
In some cases the medium stagnated in the veins of 
the tumor; in others it passed through rapidly. Type 
11 (30 cases) showed similar, irregular tumor vessels 
but no filling of veins to indicate arteriovenous fistu- 
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las. In Type 111 (22 cases) there were also many 
tumor vessels, but they were shorter and narrower, 
with aneurysmal dilatations. Type 1v (59 cases) 
was marked by some short, comparatively thin ves- 
sels with slightly irregular lumen. In each of the 4 
types, instances of hemorrhage and other degener- 
ative changes were encountered which produced 
nonvascular areas on the arteriograms, surrounded 
by peripheral, highly vascular zones. In Type v (28 
cases) the tumor area was found to be less well vas- 
cularized than were the surroundings. In the remain- 
ing 30 glioblastomas, representing Type vi, no ar- 
teriographic abnormality could be demonstrated. 

The author divided meningiomas into five groups. 
In Group 1 (24 cases) the tumor appeared as a con- 
trast formation of homogeneous density. The ap- 
pearance of the tumors varied in many of the cases 
because of differences in blood supply from the ex- 
ternal carotid artery. In some instances it was pos- 
sible to demonstrate these components of the tumor 
by injecting the internal and external carotid arter- 
ies for separate arteriograms. Group 1 (16 cases) 
was characterized by newly formed arteries with a 
regular lumen which were often arranged in a broom- 
like or a radial distribution. In Group 11 (6 cases) a 
wide branch from the external carotid artery was 
identified. Group Iv (7 cases) showed a bowl-shaped 
arrangement of an artery around the tumor. En- 
tirely normal arteriograms were encountered in 31 
meningiomas (Group v). 

A wide variance was found in the vascular pat- 
terns of metastatic tumors, and many of the patterns 
were not diagnostic. Six metastatic lesions showed 
evidence of arteriovenous fistulas resembling those 
encountered in Group I meningiomas. The metastatic 
tumors tended, however, to be irregularly (“poly- 
cyclically””) outlined, while the meningiomas were 
almost always smoothly rounded. Two cases of me- 
tastasis showed a pattern like that of Type m glio- 
blastomas, and 8 others were roentgenographically 
indistinguishable from Types 111 and Iv glioblastomas. 
Vascularization of the tumor appeared entirely nor- 
mal in 19 cases. Even the finding of multiple tumors 
was not conclusive evidence of metastases, as mul- 
tiple meningiomas also were encountered.—Arthur 


S. Tucker, M.D. 


SEAMAN, B., and ScHwartz, HEn- 
ry G. Cerebral arteriography with sodium 
acetrizoate (urokon sodium) 30%. 4.M.A. 
Arch. Surg., Nov., 1953, 67, 741-745: 


In an effort to find a contrast medium which would 
be safe for cerebral arteriography, workers at Wash- 
ington University have used sodium acetrizoate 
(urokon sodium) 30 per cent in obtaining 297 cere- 
bral angiograms in 125 patients. The amount of 
acetrizoate used for each arteriogram ranged from 6 
to 20 cc., with an average of 9 cc. Seventy-one of the 
patients had bilateral arteriograms. Subjective dis- 
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comfort was less than that usually found with other 
contrast media. 

Minor reactions occurred in 20, or 16 per cent, of 
the patients. Major reactions developed in 7, a case 
incidence of 5.6 per cent, and carotid injection in 3, 
an incidence of 2.3 per cent. One of these patients 
died twenty-four hours after angiography from 
hemorrhage into a glioma of the brain stem which 
probably was engendered by an extreme position of 
hyperextension during the performance of the ar- 
teriography. Apart from this patient, the principal 
reaction was hemiparesis, which was in some in- 
stances transient. Two patients had hemiparesis to 
begin with, which arteriography served to accentu- 
ate. 

Five of the 7 patients with complications were in 
the sixth and seventh decades; 3 were hypertensive. 


—Arthur 8. Tucker, M.D. 


Masy, S., and Grécorre, A. La cisternogra- 
phie. F. belge de radiol., 


1953; 36, 416-443. 


This is a thorough review of the anatomy, physi- 
ology and roentgenographic appearance of the cis- 
terns of the brain. The subject is considered in detail, 
not only with respect to the distribution and ar- 
rangement of the cisterns, but also as regards the 
relationships of cerebral and cerebellar structures 
which can be identified in them, for example nerve 
origins, vessels, etc. The authors include such struct- 
ures as the sylvian fissure and supracallosal sulcus in 
the cisternal system, and describe them, as well as the 
others, carefully and minutely. 

The examination is conducted on the roentgeno- 
graphic table with the patient prone in the Trendel- 
enburg position. Through a lumbar puncture 20 cc. 
of air is injected. When the table is returned to 
horizontal position or elevated to an angle of 45 de- 
grees, air fills the posterior cisterns. Exposures are 
made in frontal and lateral projections. The patient 
is then turned on his back and the anterior cisterns 
are filled and roentgenograms made of these. It is 
possible, by making exposures at more or less rapid 
intervals, to determine the passage time of air from 
cistern to cistern. The authors have tried a method 
whereby the examination is made with the patient 
erect, leaving the lumbar puncture needle in place 
and injecting air while making roentgenograms at 
intervals, but have found it too exhausting and in- 
human. 

The procedure has value in furnishing information 
regarding: (1) the permeability of the cisterns or the 
hydrodynamics of transit of gasses; (2) the state of 
the structures which they contain—vessels, nerves, 
etc.; (3) the morphology of the cisterns. 

(1) The passage of air may be slowed or arrested as 
the result of infection, such as acute or tuberculous 
meningitis. They quote Peuch (Semaine des hépitaux, 
Dec. 22, 1950, p. 4831) who has worked out the fol- 
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lowing scheme to determine the site of obstruction: 
(a) complete filling of ventricles, cisterns and cortex 
—no block; (b) filling of cisterns, cortex and 4th 
ventricle—block of aqueduct of Sylvius; (c) filling of 
cisterns, cortex, 4th ventricle, aqueduct, 3rd ven- 
tricle and of only one lateral ventricle—block of the 
foramen of Monro; (d) filling of cisterns, cortex 
and neither ventricle—obstruction of the foramen of 
Magendie; (e) filling of the ventral cisterns without 
air in the cortical furrows—obstruction of the level 
of the chiasmatic or prepontine cisterns. 

(2) It is possible to obtain considerable informa- 
tion regarding the nerves and vessels contained in 
the cisterns, though there is danger of being misled 
by false images, poor visualization, localized collec- 
tions of gas, etc. The authors have identified a tumor 
of the optic nerve and quote others who have also 
diagnosed tumors and tuberculosis of the chiasma. 

(3) Changes in the morphology of the cisterns are 
also of some diagnostic significance. 

The authors conclude that there are many indica- 
tions for formal examination of the cranial cisterns 
and they state that the method is simple, of very 
slight danger and, while interpretation of the roent- 
genograms is delicate, much useful information may 
be obtained in certain cases. 

This is an extremely well prepared and clearly 
illustrated article, showing in roentgenographic 
reproductions and accompanying detail sketches, 
the appearance of the cisterns of the brain both in 
normal and in many abnormal conditions.—Angus 


K. Wilson, M.D. 


AND CHEST 


Dazz1, Carto. Ipertrofia tonsillare e adeno- 
patia mediastino-ilare. (Hypertrophy of the 
tonsils and mediastinalJ hilar adenopathy.) 
Ann. radiol. diag., 1953, 26, 115-152. 


In this study 116 children with hypertrophy of the 
tonsils were carefully examined and tested with in- 
tradermal tuberculin. Routine roentgenograms of 
the chest were made supplemented with lamina- 
grams. 

In 72 of these cases the plain roentgenogram of the 
chest showed no abnormalities in the hilar areas and 
the tuberculin test was negative, thus no further 
studies were done. In the remaining 44 cases in which 
hilar adenopathy was present, laminagrams were 
taken. In 24 of these cases the mediastinal and hilar 
adenopathy was demonstrated in greater detail and 
could be more accurately located. These 24 cases are 
reported in detail and many fine illustrations of 
laminagrams are included in the article. In all of 
these cases, except 1, the Mantoux test was positive. 
In 1 case a pulmonary tuberculous lesion was dem- 
onstrated and in another there was pleural involve- 
ment. 

The author found an incidence of 20 per cent of 
hypertrophied tonsils with mediastinal hilar adenop- 
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athy to be due to tuberculous infection. The lamina- 
grams were very helpful in determining the site and 
extent of involvement of the paratracheal, peri- 
bronchial and perihilar lymph nodes.—Peter E. 
Russo, M.D. 


Dancot, H. Les cylindromes des glandes sali- 
vaires; étude de 19 cas. (Cylindromas of the 
salivary glands; a study of 19 cases.) Bull. 
Assoc. frang. [étude cancer, 1953, 40, 383- 
396. 


The author distinguishes the cylindromas from 
other malignant salivary gland tumors not only 
histopathologically but also clinically by their local 
character and slow growth with the tendency to 
metastasize to lungs rather than to regional lymph 
nodes. The lung metastases are usually silent. The 
19 cases studied by the author were distributed 
among the parotid, submaxillary and sublingual 
glands and were also found in the palate, auditory 
canal and maxillary sinus. The author confirmed the 
observation of Baclesse that these tumors can be 
made to disappear by proper irradiation. A tumor 
dose of 6,500 r to 8,000 r protracted over a period of 
ten to twelve weeks caused slow regression of the 
tumor which usually did not disappear until several 
weeks after the completion of the therapy. 

Remissions of five to eighteen years were obtained 
in 13 cases, while 6 cases which were treated re- 
cently responded well. It is possible to cure some of 
these cases by surgery alone, but the excellent re- 
sponse to irradiation warrants the use of radiation 
therapy in all cases, either as the primary method 
of treatment for those tumors not accessible to sur- 
gery or as a postoperative measure after surgical 
removal.—Sidney M. Silverstone, M.D. 


WarrEN, SHIELDS, Atvizourt, Mario, and 
Cotcock, BentLey P. Carcinoma of the thy- 
roid in childhood and adolescence. Cancer, 
Nov., 1953, 6, 1139-1146. 


A series of 23 cases of carcinoma of the thyroid in 
patients less than twenty years of age is added to the 
237 already reported in the literature. The incidence 
of carcinoma of the thyroid in over 23,000 thyroid 
operations at the Lahey Clinic was 2.5 per cent and 
the cases under twenty years represented 3.7 per 
cent of the total carcinoma cases (23). 

A review of the literature reveals 237 cases under 
twenty years, including those reported by Winship 
fourteen years and younger. The occurrence of these 
tumors increases slowly with age leveling off at 
thirty years. The higher incidence in females is also 
demonstrated during childhood and adolescence. 

In all 23 cases here reported the first evidence of 
disease was development of a lump either in the 
thyroid or lateral neck. Masses in the neck had exist- 
ed since birth in 7 cases. There were no significant 
etiological factors. Two of the mothers had a history 


Abstracts of Radiological Literature 695 


of “goiter.”” None of the mothers had been treated 
with iodine, thyroid or goitrogens during pregnancy. 
Only 1 patient had had radiation therapy for en- 
larged thymus. A solitary thyroid nodule preceded 
carcinoma in at least 10 per cent of the Lahey clinic 
carcinoma cases and higher incidences are reported 
elsewhere. 

The diagnosis in clear-cut cases is made easily. 
Borderline cases where portions of the gland are 
normal cause the major difficulties. The most useful 
histological criterion in these cases is invasion of 
blood vessels, lymphatics or capsule. In children 
papillary adenocarcinoma was present in 47.7 per 
cent, while the second most frequent type was small 
cell carcinoma, 17.3 per cent. In the cases reported 
in the literature, papillary adenocarcinoma repre- 
sented 53 per cent and adenocarcinoma 20 per cent. 

In these 23 cases the symptoms averaged two 
years, but ranged from three months to nine years. 
Fourteen patients already had lymph node me- 
tastases at the time of initial examination. Six were 
diagnosed clinically as having lateral aberrant thy- 
roid and all cases histopathologically were shown to 
have metastatic thyroid carcinoma. The metastases 
went first to the lymph nodes in the anterior and 
posterior triangle of the same side of the neck and 
next to the lungs. 

The present method of therapy is based on the 
cell type and clinical degree of involvement. If 
pathological study of a solitary nodule shows car- 
cinoma, a radical neck dissection with total removal 
of the thyroid lobe and isthmus is done. All patients 
subsequently receive roentgen therapy to tolerance 
limit. Both sides of the neck are treated even though 
only one side is involved. The field of irradiation ex- 
tends from the lymph nodes at the angle of the man- 
dible down, including the supraclavicular region and 
the mediastinum, to the bifurcation of the trachea. 

If carcinoma is suspected at the primary operation 
and confirmed by frozen section a radical neck dis- 
section with total lobectomy on the involved side is 
performed. This is also done in all patients who have 
adenoma with blood vessel invasion or follicular or 
papillary adenocarcinoma. However, in undifferen- 
tiated carcinoma of the large or giant cell type, in 
sarcoma and in lymphoma, a radical neck dissection 
is omitted since the poor prognosis does not justify 
the more extensive procedure. 

Follow-up in the literature is scanty but there are 
17 cases reported alive for more than ten years. 
Twenty-two of the 23 Lahey Clinic cases have been 
followed and 4 are dead. Eighteen are alive and well, 
3 more than five years and 7 more than ten years. 
One patient surviving twenty-two years had cervical 
recurrences at six and nine years treated surgically, 
and at twelve years pulmonary metastases, treated 
by roentgen therapy. The patient is now well with- 
out evidence of recurrence. Three patients had colloid 
adenomatous goiters after surgery and are now well 
ten to fifteen years. One patient with an advanced 
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small cell carcinoma has been followed seventeen 
years after roentgen therapy only; his pulmonary 
metastases also disappeared after the irradiation. 
Four patients died, 2 had papillary adenocarcinoma 
with diffuse metastases and 2 had small cell cardino- 
ma.—Martha Mottram, M.D. 


Litt.eton, J. T., Morsay, D. S., and Perry, 
S. P. Thymus problem. 4.!.4. Am. F. Dis. 
Child., Dec., 1953, 86, 705-716. 


The authors state that the purpose of their paper 
is to review the theories by which the thymus has 
been maligned, analyze its fundamental structure, 
relate an experience of their own with reference to 
the current concepts of the thymus, present evi- 
dence against the obstructive theory, and suggest a 
possible viewpoint to be taken by the physician 
when confronted with the thymus problem. 

Five principal theories have been proposed as to 
how the thymus causes symptoms and death: The 
first is the obstructive theory, according to which the 
thymus produces mechanical pressure on the trachea, 
blood bessels, and nerves, particularly the recurrent 
laryngeal and vagus. The second is that of status 
thymolymphaticus, which ascribes death to a con- 
stitutional defect associated with hyperplasia of the 
thymus, especially the medulla, and a general lym- 
phoid hyperplasia with hypoplasia of the adrenals 
and cardiovascular system. A third theory is anaphy- 
laxis. A fourth attributes death to an excessive and 
abnormal thymic secretion which results in a lym- 
photoxemia. The fifth suggests that death might be 
due to a hypersusceptibility to a physical and chem- 
ical agent. 

The authors conclude that there is little concrete 
evidence to support any of these five theories linking 
the thymus gland to symptoms of stridor, cough 
and cyanosis or to sudden death. They state that 
these facts are not generally appreciated and many 
practitioners, pediatricians, and radiologists are still 
treating widened mediastinal shadows and symptoms 
of cough, stridor, cyanosis with radiation therapy. 
They believe, too, that by having kept attention 
finely focused on the thymus, a definite clinical en- 
tity of low grade, chronic or recurrent tracheo- 
bronchitis may well have been overlooked, a condi- 
tion which is best managed or at least aided by 
roentgen therapy.—Ralph S. Bromer, M.D. 


K. Ein Jodél-Sulfonamidpuder- 
gemisch als Bronchographiekontrastmittel. 
(An iodized oil-sulfonamide powder mixture 
as bronchographic contrast material.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, Dec., 1953, 79, 699-704. 
Lipiodol and iodipin have certain disadvantages 

as contrast materials for bronchography. They often 

remain in the lungs for a considerable time and may 
cause a chronic pneumonitis. They are easily as- 
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pirated into the alveoli and thus may obscure some 
bronchi. Water-soluble contrast media with a high 
viscosity do not seem to have fulfilled what they 
seemed to promise. These substances seem to be 
more irritating and require greater local anesthesia. 
Some of them have such a high viscosity that they 
obstruct some bronchi. 

A mixture of 20 cc. of 40 per cent lipiodol with 6 
to 10 gm. of sulfonamide powder (properly prepared 
in a pharmacy) has been proposed by Dorner, Fried- 
lander and Wiles. The viscosity of the mixture is 
supposedly increased three times as compared with 
lipiodol. The author has found the mixture very ad- 
vantageous and reports good results. It is not more 
irritating than lipiodol used alone. It flows slowly 
into the bronchial tree and does not fill the alveoli as 
readily as lipiodol. In most cases it disappeared 
roentgenographically within twenty-four hours. In 
no case in the author’s experience could it be demon- 
strated after six days. By changing the amount of 
the sulfonamide powder, one is able to decrease or in- 
crease the viscosity; or one may use the 20 per cent 
lipiodol which makes the mixture considerably thin- 
ner.—Hans W. Hefke, M.D. 


James H., Farinacct, J., 
and Buake, Hu A. Ectopia of primary thy- 
mic tumors. Ann. Surg., Dec., 1953, 738, 
922-924. 

Three cases of ectopic primary thymic tumors are 
discussed. Two cases were detected as mass lesions in 
the superior mediastinum in chest roentgenograms. 
Lateral roentgenograms located the tumors in the 
vertebral gutter. Exploratory thoracotomy and histo- 
pathologic examination revealed thymomas of the 
posterior mediastinum. 

The third case showed a large cyst-like area on the 
right in the chest roentgenogram. Right thoraco- 
tomy revealed a cyst adherent to the right middle 
lobe with a nodule in its lateral wall. Histopatho- 
logical examination again showed a malignant thy- 
moma. 

A bibliography of similar tumors is included in 
the article—P. B. Parsons, M.D. 


Rosert, F., Ripert, A., and Testint, A. Sulla 
tecnica del doppio contrasto nell’esame radio- 
logico dell’esofago. (On the technique of 
double contrast media in the roentgen exam- 
ination of the esophagus. 4nn. radiol. diag., 
1953, 26, 243-249. 

The authors have developed methods to obtain 
double contrast studies of the esophagus. In one pro- 
cedure a teaspoonful of carbonated compound is 
given by mouth followed by a teaspoonful of thick 
barium. The release of carbon dioxide distends the 
esophagus and serial roentgenograms are taken with- 
out visualization under the fluoroscopic screen. A 
more physiological procedure is the administration 
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of the barium with a nursing bottle and again making 
roentgenograms during the process of swallowing. 

This article is well illustrated with several excel- 
lent roentgenographic reproductions. A contribution 
to more detailed visualization of esophageal lesions 
has been made.—Peter E. Russo, M.D. 


KircuuHorr, Hans W., Zur Differentialdiagnose 
der Mittelschattenveranderungen im friihen 
Kindesalter. (Differential diagnosis of the 
changes in the mediastinum in early infancy.) 
Fortschr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, Nov., 1953, 79, $57—567. 


The mediastinum occupies about half of the chest 
cavity during fetal life and one-third of it during 
early infancy. This is due in part to the size of the 
heart, the visibility of the thymus and the high posi- 
tion of the diaphragm. Standard measurements are 
not available but the author furnishes contour 
drawings of the mediastinum for different months 
between birth and the age of one year, made by tak- 
ing the average from numerous chest roentgeno- 
grams of each age group. The aortic arch is usually 
not visible in the young child. Enlargement of the 
normal mediastinal shadow is not rare. It might be 
due to tumors, such as sympathicoblastoma, or, 
most commonly, either to enlargement of the thymus 
or to pleurisy of the superior mediastinum. 

The size and form of the thymus are very variable 
and often asymmetrical, usually more sharply out- 
lined on the left, with changes always apparent dur- 
ing fluoroscopy in different phases of respiration. Me- 
diastinal pleurisy is only found during the first two 
years of life. The author observed it in 69 instances 
out of 973 chest examinations of children of less than 
two years of age. It might cause symptoms of infec- 
tion or be entirely symptomless. Its diagnosis is only 
possible by roentgenologic examination, the most 
common type being the anterior superior right me- 
diastinal pleurisy (59 cases). The roentgenograms 
show evidence of enlargement of the upper medias- 
tinum to the right, sometimes with roof-like ap- 
pearance at the upper hilar region and a sharply de- 
fined border in this area, often extending into the 
horizontal fissure. Simultaneous involvement of the 
right upper lobe was found in 23 cases. Not infre- 
quently, the right hilar lymph nodes are also in- 
volved; these can be well demonstrated by means of 
laminagraphy, which also serves to delineate the 
shadow of the thymus, usually difficult to separate 
on conventional roentgenograms or during fluoros- 
copy. Tuberculosis as an etiological factor is uncom- 
mon. The large hilar lymph nodes sometimes cause 
atelectasis, mostly of the segmental type. Tubercu- 
losis, on the other hand, might cause fibrosis of a 
lobe or of a lobar segment. 

The article is illustrated with a number of line 
drawings and nine excellent roentgenographic repro- 


ductions.—E. G. Wissing, M.D. 
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Stoan, Rosert D., and Cootey, Rosperr N., 
Coarctation of the aorta; the roentgenologic 
aspects of one hundred and twenty-five sur- 
gically confirmed cases. Radiology, Nov., 
1953, 67, 701-721. 


The roentgenologic aspects of 125 surgically con- 
firmed cases of coarctation of the aorta are discussed. 
There were 88 males and 37 females in this series. 

The coarctation is divided into three general types 
based on the practical anatomical aspects of the 
anomaly in relation to its surgical treatment. In 
Type 1 the coarctation is located somewhere between 
the origin of the left subclavian artery and the region 
of the ligamentum or ductus arteriosus and its length, 
and nature are such as to permit definitive surgery. 
Eighty-nine per cent of the authors’ series were of 
this type. In Type 1 the coarctation is as in Type 1 
but its length and nature is such that definitive sur- 
gery is not possible. Eight per cent were of this type. 
In Type 111 the coarctation is not located in the usual 
site, being found anywhere in the aorta. Three per 
cent were of this type, and in some, definitive surgery 
was possible. 

The radiologist has two basic responsibilities in 
cases of coarctation. First, he must suggest this 
diagnosis, if not already made, on the basis of routine 
chest roentgenograms, fluoroscopy, and/or barium 
swallow studies. Secondly, once the diagnosis has 
been made, he must evaluate the roentgenologic 
status of the heart and great vessels, the collateral 
circulation and, if possible, the site and anatomy of 
the coarctation itself. 

The roentgenologic findings in order of their prac- 
tical importance are presented and discussed. Notch- 
ing of the ribs, on their inferior margins due to 
tortuous intercostal arteries, usually of the fourth 
through the eighth ribs and occasionally the third 
and ninth ribs, is frequently found. The majority of 
patients in whom this is present are in the second 
and third decades. Seventy per cent of the patients 
in this series had this finding. The figure “3” sign is 
due to a defect or break in the continuity of the ac- 
tual narrowed area in the aorta and was present in 26 
per cent. The aortic knob shadow was absent in 58 
per cent, this being due to a relative hypoplasia of 
the arch or the anterior and medial displacement of 
the aorta at the site of insertion of the ligamentum 
arteriosum. 

Occasionally the esophagus is displaced to the 
right and anteriorly by the dilated post-stenotic 
segment. Fifty-four per cent of the patients showed 
left ventricular enlargement, secondary, usually to 
the hypertension. Five per cent had generalized 
cardiac enlargement, this being present in relatively 
young children. Tortuosity or dilatation of the as- 
cending aorta was present in 32 per cent, while in 
the remainder the aorta was not abnormally promi- 
nent. 

The authors also discuss the value of contrast 
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vascular studies such as angiocardiography and 
aortography. These procedures are carried out to 
confirm the clinical impression and to demonstrate 
the anatomy of the abnormality. The authors sug- 
gest, however, that these techniques be used only 
when there is a suspicion that the coarctation is 
atypical or where routine roentgenologic studies give 
no clear indication as to the site of the stenosis.— 


Donald N. Dysart, M.D. 


Jonsson, Gunnar, Bropén, Bror, and Kar- 
NELL, JOHAN. Angiocardiographic demonstra- 
tion of pulmonary stenosis. Acta radiol., 


Dec., 1953, 40, 547-553. 


The authors quote recent radiological literature 
concerning the difficulty of visualizing the outflow 
tract of the right ventricle and pulmonary valves by 
intravenous angiocardiography. They believe that 
such unsatisfactory visualization has been due to 
hesitancy of the operator to inject contrast medium 
directly into the right ventricle with possible danger- 
ous side-reaction, or the troublesome and time-con- 
suming procedure required for such visualization. 

Selective visualization of the outflow tract of the 
right ventricle was obtained following intravenous 
catheterization with location of the catheter tip in 
the upper part of the pulmonary conus, immediately 
below the valves, lying freely in the lumen. A 70 per 
cent solution of umbradil (1 cc. per kilogram of body 
weight) was injected with the aid of a pressure device 
at the rate of 15-20 cc. per second. Irritability of the 
myocardium was reduced by preliminary slow injec- 
tion of 120 cc. 0.25 per cent ethocaine through the 
catheter in 5-10 minutes. Simultaneous anteropos- 
terior and lateral roentgenograms were made at the 
rate of six per second. Intravenous injection into 
the superior vena cava was reserved for those cases in 
which catheterization was impossible. 

Over 100 such selective visualizations of the out- 
flow tract were made without serious complication. 
Kjellberg used a similar method with equally good 
results in 150 cases (Kjellberg, S. R. Some aspects on 
angiocardiography in children. Seventh International 
Congress of Radiology, 1953. Abstracts of papers, 
p. $5).—¥. Maurice Swain, M.D. 


Cooper, GeorGE, JR., Brirpsonc, McLemore, 
and BrapsHAw, RANnpo.tpH. Emergencies in 
the newborn. 7.4.M.2., Nov. 21, 1953, 753, 
1077-1080. 


The authors review the emergencies encountered in 
the newborn with special emphasis on the possible 
contributions of the roentgenologist in arriving at 
an accurate diagnosis. They discuss the value of the 
chest roentgenogram in the diagnosis of respiratory 
and circulatory embarrassment, pulmonary malde- 
velopment, atelectasis, pulmonary hyaline mem- 
brane disease, positive pressure pneumothorax, high 
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tension cysts, diaphragmatic hernia, cardiac abnor- 
malities and in esophageal lesions. 

The routine examination of the abdomen, with or 
without the use of contrast media, is of value in 
identifying and studying renal masses, intestinal 
obstruction, and imperforate anus. 

The authors combine the pertinent clinical features 
of these abnormalities and correlate them with the 


findings on the roentgenogram.—Yames F. Martin, 
M.D. 


Vo.sepinc, K. H., and Repxewirz, R. Uber 
Roéntgenbefunde bei der Poliomyelitis unter 
besonderer Beriicksichtigung der Lungen- 
veranderungen. (On roentgen findings in po- 
liomyelitis with special emphasis on_ pul- 
monary changes.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Rontgenpraxis, Nov., 
1953, 79, 622-633. 


Lately, poliomyelitis has been on the increase and 
epidemics have been reported from the United States 
and England which had 7,500 cases in 1947. There 
has also been an increased incidence in parts of 
Germany. In 1947, there were 2,400 cases in Berlin 
and 446 cases in Hamburg, which is ten times the 
average frequency of the previous ten years. 

In cases with respiratory paresis, pulmonary com- 
plications are often of decisive importance. Some of 
these complications appear to be characteristic. 
Most of them show the picture of atelectasis, either 
massive, or—less commonly—focal. The authors de- 
scribe 14 cases of massive atelectasis, partly with, 
but mostly without increase in temperature, but all 
with paresis of the intercostal musculature and the 
diaphragm. In some cases, a large amount of secre- 
tion was aspirated. 

The article contains fifteen roentgenographic re- 
productions. They show various stages of massive 
atelectasis with marked mediastinal and cardiac dis- 
placement and with evidence of complete or incom- 
plete re-expansion after removal of the cause for the 
collapse.—E. G. Wissing, M.D. 


Gomsert, H. J. Seltene Ursachen oder Formen 
intermittierender und konstanter Atelek- 
tasen. (Rare causes and types of intermit- 
tent and constant atelectasis.) Fortschr. a. d. 
Geb. d. Réntgenstrahlen ver. m. Réntgenpraxis, 


Nov., 1953, 79, 599-613. 


This article contains a brief discussion of the etiol- 
ogy and diagnosis of different types of atelectasis and 
an extensive description of 3 of the author’s cases. 

The first case is that of a twenty year old man with 
intermittent left-sided atelectasis of one or both lobes 
preceded by poliomyelitis two years before with re- 
sidual spastic paresis of the left arm and left thorax 
and back musculature. The patient had several epi- 


sodes of chest pain and cough, each with roentgen 
evidence of atelectasis of an entire lobe. 

The second case is that of a sixty-five year old 
woman with bronchogenic carcinoma of the right 
upper lobe bronchus with increasing atelectasis of 
that lobe. In addition, pieces of the necrotizing tumor 
separated from it and caused intermittent middle or 
lower lobe atelectasis. 

The third case is that of a carcinoma of the right 
lower lobe bronchus in the presence of congenital 
anomalies of the lower and middle lobes and bron- 
chitis fibrosa of the right upper lobe, which caused 
intermittent atelectasis of that lobe. A pneumonec- 
tomy was performed on this patient. 

The article is well illustrated with 18 roentgeno- 
graphic reproductions.—E, G. Wissing, M.D. 


Karz, Sou., Srorey, Parricx, B., McCor- 
mMIcK, Georces F., Patacios, Hecror, and 
Penso, AnceL DeLeon. Bronchography 
with a water-soluble contrast medium (um- 
bradil). 4m. Rev. Tuberc., Nov., 1953, 68, 
760-764. 


The irritating properties of umbradil as a water- 
soluble medium for bronchography was again con- 
firmed. 

Methods usually employed for topical anesthesia 
of the tracheobronchial tree were found completely 
inadequate. Precise fractional instillation of 0.33 per 
cent pontocaine by catheter into the lobar and seg- 
mental orifices was necessary. 

In 45 bronchographic studies, only 15 patients 
(43 per cent) gave usable bronchograms i in that the 
desired information was obtained and the procedure 
did not have to be repeated. 

The authors felt umbradil was of value in se- 
lected cases where only limited (lobar) bronchog- 
raphy is needed and retention of a contrast medium 


in the lung is especially undesirable. Overflow of 


umbradil in these cases must be avoided because un- 
controllable coughing will ensue.—George 4. Miller, 
M.D. 


Mice.t, Roperto. Polmone policistico-bron- 
chiettasico. Contributo radiologico. (Poly- 
cystic bronchiectatic lung; roentgenological 
contribution.) Lotta contro tuberc., July, 1953, 
23, 463-500. 


Considering the morbid anatomy of the cystic 
lung, it may originate (1) in the bronchi (bronchiec- 
tasis or bronchial hyperplasia), (2) in the alveoli 
(likewise by dilatation or hyperplasia), and (3) in 
the lymphatics (due to either lymphangiectasis or 
lymphangioma). The existence of the third group is 
controversial. 

The condition is asymptomatic during most of 
the remissions. Among its clinical entities, various 


Abstracts of Radiological Literature 


699 


types are described such as (a) pneumothroacic, (b) 
pseudotuberculous, (c) associated with secondary 
infection, and the rare (d) associated with tubercu- 
losis. 

Although the disease may be acquired as the result 
of (long standing?) inflammatory processes, it is 
supposedly superimposed on a structural predisposi- 
tion. Most cases are believed to be altogether of con- 
genital origin, and these show the typical roentgeno- 
logical appearance of multiple, overlapping, circular 
or polygonal trabeculations. This basic feature will 
be encountered also on the lateral views and during 
laminagraphy, regardless of type (oligocystic and 
polycystic), size (megacystic or microcystic), and 
extent (scattered or localized). The resemblance to 
sliced Swiss cheese is stressed. 

Laminagraphic study is also useful for proper eval- 
uation prior to surgical removal of strictly localized 
disease. In such cases, bronchography isa preopera- 
tive requirement. Kymogr raphic examination is sug- 
gested, intended to demonstrate shift of the me- 
diastinum during inspiration toward the cystic (and 
atelectatic or secondarily fibrosclerotic) lung, which 
would indicate decreased respiratory function. In 
cases beyond surgical approach, antibiotic therapy 
is advisable, applied in adults through endobronchial 
catheters. 

Seven cases are described, their presentation being 
limited to the diagnostic procedures involved.— 
E. R. N. Grigg, M.D. 


Roswit, B., Kapitan, G., and Jacosson, 
H. G. The superior vena cava obstruction 
syndrome in bronchogenic carcinoma; patho- 
logic physiology and therapeutic manage- 
ment. Radiology, Nov., 1953, 67, 722-737. 


The authors discuss the superior vena cava ob- 
struction syndrome due to proved bronchogenic 
carcinoma from the standpoint of pathologic physi- 
ology, roentgenographic features, clinical picture, 
and therapeutic management. Thirty-eight cases 
comprise their present series. It is pointed out that 
this vessel is particularly vulnerable to obstruction 
by primary bronchial cancer with metastatic nodes 
because of its location. Obstruction occurred in 15 
per cent of the authors’ series, most frequently in 
cases with right-sided, anaplastic lesions. 

When obstruction occurs above the azygos vein, 
this vein takes over the function of the superior vena 
cava, resulting in prominence of collaterals in the 
neck, shoulder girdles and upper thorax. When ob- 
struction occurs below the azygos arch, venous return 
to the heart is by a much more circuitous route, in- 
volving superficial and deep channels of the lower 
abdominal wall, the back, and the groin. 

The symptom-complex encountered grows in 
severity as the venous pressure mounts, with pro- 
gressive dyspnea, orthopnea, cough, cyanosis, 
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edema of the head, neck and upper thorax, and head- 
ache. Venous pressure measurements in the fully 
developed syndrome are invariably above 150 mm. 
of saline. 

Conventional roentgenograms usually show a 
space-occupying primary tumor or a metastatic mass 
in the right anterior superior mediastinum; phle- 
bography and angiocardiography are useful in reveal- 
ing the site and nature of the obstruction. Regres- 
sion following treatment is frequently noted on the 
films. 

Roentgen therapy, utilizing 400 kv. (h.v.l. 4.7 
mm. Cu), and delivering 3,500 to 4,500 r to the tumor 
was employed. The authors cite their experience 
with nitrogen mustard alone, and as an adjunct to 
roentgen therapy, but feel that roentgen therapy is 
the treatment of choice, reserving the nitrogen mus- 
tard for those intervals when roentgen therapy is un- 
feasible or ineffective. More than two-thirds of their 
patients responded favorably to therapy, some ob- 
taining dramatic clinical improvement from the 
grave and distressing symptoms of this entity.— 
Michael F. Healy, M.D. 


MircHE Lt, Rocer S. Roentgenographic spreads 
of pulmonary tuberculosis occurring during 
sanatorium residence before the use of pro- 
longed chemotherapy. 4m. Rev. Tuberc., 
Dec., 1953, 68, 863-873. 


The reports of serial chest roentgenograms in all 
patients admitted to the Trudeau Sanatorium be- 
tween July 1, 1946 and June 30, 1951 except those 
that were not discharged by December 31, 1951 were 
reviewed. Spread of tuberculosis was defined as any 
definite increase in the abnormal shadows seen on 
routine stereoscopic examinations made at four to 
eight week intervals during the sanatorium course. 
Spread of pulmonary tuberculosis was no more apt 
to occur in advanced than in minimal disease. 

In patients with minimal tuberculosis spreads 
were more common in the 15-23 year age group than 
in those 24~25 years old, particularly in males. The 
seasonal and yearly incidence of spreads was highest 
in summer and lowest in winter and fall. Spread 
tended to be more extensive in the presence of a 
cavity. 

The behavior of minimal tuberculosis in the sana- 
torium may be more reliably predicted from the 
findings on sputum culture and gastric washings 
than from examinations of sputum smears. The pro- 
longed uninterrupted use of streptomycin—PAS 
therapy—was accompanied by an impressive reduc- 
tion in the incidence of pulmonary tuberculosis dur- 
ing the sanatorium residence.—P. B. Parsons, M.D. 


MarcuaL, Maurice. La ciné-densigraphie et 
l’exploration des tumeurs du poumon. Tech- 
nique de la ciné-densigraphie. (Cinedensog- 
raphy and the exploration of lung tumors: 
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technique of cinedensography.) Presse méd., 
Dec. 25, 1953, 67, 1734-1736. 


The method registers the kinetics and density 
variations in the pulmonary parenchyma and is 
thought to record the “capillary pulse.” The ap- 
paratus is similar to that used in electrokymography 
but is more sensitive and permits standardization of 
the densogram as a function of the quantity of the 
roentgen rays traversing the subject. It is possible 
also to record the “vital capacity” of the segment of 
lung under study. 

Pulsation transmitted from the ventricles or great 
vessels must be differentiated from the intrinsic 
pulsation of the parenchyma. Transmitted ‘“ven- 
tricular” pulsation results in an M curve, the first 
peak being due to the transmitted ventricular pulsa- 
tion, the second to the intrinsic parenchymal pulsa- 
tion. Near the great vessels of the base, however, 
this differentiation is not valid because there is an 
intrinsic and transmitted arterial pulsation. For this 
reason a system of “crossed” photoelectric cells is 
used. Supplementary recording during forced in- 
spiration also permits excluding a transmitted pulsa- 
tion. Patients with tachycardia must be sedated. 

The article describes the “normal” curve in some 
detail. In pathologic states, there is said to be some- 
times a complete suppression of the pulmonary 
pulse. The regular arterial curve which bears a 
definite relation to the R wave is replaced by vibra- 
tions unrelated to the electrocardiogram. In other 
cases, the timing is unchanged but the amplitude of 
pulsations is smaller and/or there may be multiple 
peaks. During a period of two or three R waves, ex- 
pansion may be lacking entirely —M. L. Sussman, 


M.D. 


Ravina, A., Marcuat, M., and Pester, M. La 
ciné-densigraphie et |’exploration tu- 
meurs du poumon. Application de la ciné- 
densigraphie a |’exploration des tumeurs du 
poumon. (Cinedensography and the explora- 
tion of lung tumors; application of cinedens- 
ography to the study of lung tumors.) Presse 
méd., Dec. 25, 1953, 67, 1736-1737. 

Five cases are reported in which either all or part 
of conventional examinations were unrevealing. The 
latter included bronchoscopy, bronchial aspirates 
and pulmonary angiography. In these cases, only 
cinedensography established absence of pulsation 
over the lesion, which was considered evidence of 
malignancy while a normal pulsation was evidence 
of a benign process. The clinical evolution of the 
cases confirmed the diagnoses.—M. L. Sussman, M.D. 


Manntx, Epear, P., Jr. Resection of multiple 
pulmonary metastases fourteen years after 
amputation for osteochondrogenic sarcoma of 
tibia; apparent freedom from recurrence two 
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years later. ¥. Thoracic Surg., Nov., 1953, 26, 
544-549. 


The author reports a case of a thirty-nine year 
old female who had pulmonary metastases fourteen 
years after a mid-thigh amputation for an osteo- 
chondrogenic sarcoma of the tibia. In 1949, fourteen 
years after the amputation, she developed left chest 
pain, night sweats, cough and hemoptysis. At that 
time, an oval density with calcification was seen only 
on a lateral roentgenogram and thought to represent 
a tuberculoma. During the succeeding year, the 
symptoms persisted and the lung lesion enlarged. At 
operation, six lesions having the microscopic appear- 
ance of osteochondromata, and appearing less ma- 
lignant than the original lesion were removed by 
segmental resection. The lesions ranged in size from 
20 mm. to 4 mm. and were located in the basilar 
segments and lingula of the left lung. On review of a 
laminagram made at 2 cm. level, a second neoplasm 
was detected. 

The patient has been followed two years after the 
segmental resection and has shown no symptoms or 
findings of more metastases.—Paul C. Olfelt, M.D. 


ABDOMEN 


SHUFFLEBARGER, Haro_p E., KNoEFEL, PETER 
K., TeELrorp, JANE, Davis, Lawrence A., 
and Pirkxey, Everetr L. Some factors in- 
fluencing the roentgen visualization of the 
mucosal pattern of the gastrointestinal tract. 
Radiology, Nov., 1953, 67, 801-806. 


In the past there have been repeated attempts to 
improve the quality of roentgen visualization of the 
mucosal pattern of the gastrointestinal tract by us- 
ing different media, adjuvants to the standard me- 
dia, and barium sulfate of small particle size. There 
have been no detailed investigations relating the 
state of individual resting gastric function, such as 
pH, mucin production, and motility, to the mucosal 
pattern obtained on films or at fluoroscopy, nor has 
there been any correlation between the type of 
stomach and the excellence of mucosal detail obtain- 
ed. 

The authors present the results obtained from 
experiments performed on 3 dogs and 9 human sub- 
jects. They found that for the visualization of the 
gastric mucosal pattern in the dog under basal con- 
ditions, 0.5 « BaSO, and VaSQ,, USP gave similar 
tesults. Results with 0.35 BaSQO,, 1.05 BaSO,, 
and micropowder BaSO, were not as good as with 
0.§ 4 BaSQ,, and BaSO, USP. Also, it was noted 
that in both animals and man there was a tendency 
toward similarity between the different examina- 
tions of the same subject and marked variation 
among individuals. Visualization of the mucosal 
pattern could not be correlated with gastric secretory 
activity. In human subjects, the best consistent 
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patterns were obtained in those with hyposthenic 
type stomachs.—/. Ralph Watson, M.D. 


Frik, W., and Zeipner, A. R6ntgenunter- 
suchungen des Magenfeinreliefs. I. Mitteil- 
lung (Zur Bedeutung der sogenannten Gas- 
tritis granularis). (Roentgen examination of 
the fine gastric mucosal relief. I. The impor- 
tance of so-called granular gastritis.) Fort- 
schr. a. d. Geb. d. Réntgenstrahlen ver. m. 
Réntgenpraxis, Dec., 1953, 79, 681-692. 


The possibility of roentgen diagnosis of gastritis 
by means of mucosal relief studies has been sub- 
jected to intensive scrutiny by the authors. 

This article is based on 1,700 such examinations 
with particular attention to the fine relief of the 
mucosa. They succeeded in demonstrating in 62 per 
cent of a part of the series a fine granular relief of 
the mucosa which they believe is caused by the areae 
gastricae. The evaluation of 1,000 examinations 
makes it likely that this finely granular appearance 
of the gastric mucosal relief is probably normal and 
not a roentgen sign of granular gastritis. They con- 
sider only abnormal shapes of this pattern and an 
abnormal size of the areae gastricae to be of patho- 
logic significance. A finely granular appearance of 
the mucosa was found in many normal patients; for 
instance, in 7 of 13 physicians selected at random 
who had no gastric symptoms. In many cases with 
this roentgen appearance gastroscopy showed no 
abnormalities. 

Biopsies by means of the gastroscope are at pre- 
sent used by the authors in order to get further defi- 
nite tissue proof that the granular mucosal relief is 
not to be considered abnormal nor a sign of gastritis. 


Hans W. Hefke, M.D. 


Gomes, FreDERICO DE AZEVEDO. Diagnéstico e 
tratamento do prolapso da mucosa gastrica. 
(Diagnosis and treatment of prolapse of the 
gastric mucosa.) Rev. brasil. de gastroenterol., 
Nov.—Dec., 1953, 5, 611-616. 


Collapse of the gastric mucosa as a clinical entity 
has given rise to considerable discussion in the med- 
ical literature during the past few years. 

According to the author, the following roentgen 
signs favor the diagnosis of gastric prolapse: (1) the 
duodenal bulb assumes the appearance of an “open 
umbrella”; (2) the mucous folds are visible as nega- 
tive lines passing from the esophagus into the duo- 
denum; (3) the appearance of the bulb varies with 
the degree of mucosal passage through the pylorus; 
(4) during temporary reduction of the prolapse, the 
redundant mucosa can assume, in the antrum, a cir- 
cular or transverse direction instead of the usual 
longitudinal direction or it may assume a horizontal 
direction and may appear normal; (5) the peristaltic 
waves pass normally across the pylorus; (6) there is 
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generally no elongation or narrowing of the pyloric 
canal; (7) the size of the rugae is normal; (8) there is 
no irritability of the duodenal bulb; (9) no ulcer 
niches can be demonstrated in the pylorus or in the 
duodenum; (10) no gastric retention is present. 

Differential diagnosis includes pedunculated tu- 
mor, partial pyloric obstruction, hypertrophic gas- 
tritis and cancer of the antrum of the stomach. This 
differential diagnosis may be very difficult or im- 
possible roentgenologically. 

The treatment may be conservative or surgical. 
The conservative treatment corresponds to that used 
in peptic ulcer. Surgical intervention is only indicated 
in complicated cases of prolapsed gastric mucosa, 
with severe hemorrhage, pyloric obstruction or sus- 
picion of malignancy.—Ernst A. Schmidt, M.D. 


Lewiran, ALEXANDER. Roentgenologic study 
of Meckel’s diverticulum; case report. Radi- 
ology, Nov., 1953, 67, 796-8co. 


Though Meckel’s diverticulum is a fairly common 
anomaly, its roentgen demonstration is most un- 
usual, Only a few such instances are reported in the 
literature. Such a case is described in the present 
article. 

A woman of thirty-five years had had post-pran- 
dial distress and varying cramping abdominal pain 
for three years. A Meckel’s diverticulum was dem- 
onstrable by roentgen examination of the small in- 
testine on two occasions. The area could not be vis- 
ualized during colon examination due to overlying 
loops of ileum. Surgical intervention corroborated 
the diagnosis, and histologic examination revealed 
inflammatory changes. The patient became asymp- 
tomatic following surgery. 

A finger-like projection, containing air trapped in 
it, was seen at the first roentgen examination. Defi- 
nite peristaltic activity in this pouch was demon- 
strated on the illustrative films, with change of con- 
figuration and outline. Further, there was a marked 
shift in location of the diverticulum between the two 
examinations of the small intestine. This is in con- 
trast to the early observation of Pfahler, who found 
the diverticulum to be often fixed in location and 
difficult to see on some subsequent examinations. 
In this patient, the diverticulum was well filled and 
the roentgenograms are excellent. These present 
findings are significant in aiding future diagnoses of 
the condition.—William A. Goodrich, Fr., M.D. 


Hopces, Paut C. Roentgen examination of the 
colon. 7.4.M.A., Dec. 19, 1953, 753, 1417- 
1421. 


In this examination the competence and diligence 
of the examiner are vastly more important than the 
precise nature of the technique he employs. Medium 
and large neoplasms, diverticulosis, diverticulitis, 
and ulcerative colitis can be diagnosed rapidly and 
dependably by reasonably experienced, reasonably 
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diligent radiologists. If we were able to do nothing 
more than diagnose gross lesions, our barium enema 
examinations would continue to be major contribu- 
tions to the understanding of colon disease, but it is 
generally agreed that further improvement in the 
cure rate of colon neoplasm requires that in addition 
we become able to detect small polyps while they 
are still benign. The proctoscopist should be respon- 
sible for diagnosing those polyps that lie within the 
reach of his instrument, but above that level only 
roentgenology will suffice, and even it will succeed 
only when special techniques are employed. These 
techniques have to do with all three phases of the 
examination: (1) the preparation of the patient; (2) 
the nature and concentration of the vehicle in which 
the barium is suspended; and (3) the amount of 
enema administered, the manner of its introduction 
and removal, and the manipulation of the patient 
during fluoroscopy and film exposure. 

Preparation of the patient: The patient takes only 
clear liquids for twenty-four hours before the colon 
examination and takes 2 ounces of castor oil twenty 
hours before the examination. No other cathartic is 
as effective and cleansing enemas are avoided 
whenever possible. 

Suspending media: The ideal homogenized sus- 
pension for use as a barium enema should hold the 
bulk of the barium in suspension for long periods of 
time and yet deposit on the colon mucosa a thin 
barium sulfate film that will persist for from ten to 
fifteen minutes after the main portion of the enema 
has been expelled. The author is at present using an 
aqueous mucilage of sodium carboxymethylcellulose 
mixed with barium sulfate and water and run 
through a colloid mill. Carboxymethylcellulose is a 
synthetic gum, nontoxic, and not digested or precipi- 
tated by the acid or alkaline juices of the gastroin- 
testinal tract. 

Technical devices: Simple methods suffice where 
the volume of work is not too large. When a maxi- 
mum number of patients must be examined in a 
minimum amount of time, time can be saved by 
employing special equipment. The apparatus consists 
mainly of a four-way pinchcock with crank-operated 
cams that close or open lines of rubber tubing. The 
first position allows barium to flow into the colon, 
the second position closes both filling and draining 
lines, the third position allows barium to flow out of 
the colon into the sewer, and the fourth position 
frees both lines so the “gates” can be opened and a 
new harness of enema tip and connecting lines sub- 
stituted for the one used by the previous patient. 
The barium supply is stored in a 16 quart aluminum 
stockpot resting on a shelf clamped to a steel mast 
at the foot of the fluoroscopic table. This apparatus 
was patterned after one demonstrated by Dr. F. E. 
Templeton at the 1950 session of the American 
Medical Association. Inflation of the colon with air 
is accomplished following drainage of the colon, 
after which the supply and drainage lines are clamped 
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and the pinchcock to the air supply is opened. 
The air is forced through the system with a hand 
bulb. 

It seems possible, in the author’s opinion, that with 
better homogenized suspensions of barium sulfate 
the colon may be sufficiently well visualized by oral 
administration of barium that photofluorographic 
surveys of the colon may approximate the usefulness 
of small film chest surveys.—4. B. Smith, M.D. 


Swenson, Paut C., and Jerrrey, Rospert B. 
Limitations in the use of roentgen examina- 
tion of the gastrointestinal tract. ¥.4.M.2., 
Dec. 19, 1953, 753, 1422-1424. 

The conventional fluoroscopic and _ roentgeno- 
graphic examination of the gastrointestinal tract re- 
mains the safest and most informative study of this 
system. The method, however, has many inherent 
limitations. Abnormality may exist without apparent 
detectable structural or functional changes in the 
gastrointestinal tract. In certain specific areas of the 
gastrointestinal tract it is difficult to demonstrate 
abnormalities even where they are known to be 
present. A Meckel’s diverticulum is such an abnor- 
mality. 

The demonstration of any gastrointestinal lesion is 
dependent on its size to a great extent. Until a 
mucosal lesion attains sufficient size to distort the 
mucosal pattern through ulceration, to produce a 
filling defect, or to interfere with the intramural 
nervous mechanism, thereby affecting or producing 
apparent inflexibility, it is likely to remain unde- 
tected. Extraluminal masses can be detected if they 
are large enough and closely enough associated with 
the gastrointestinal tract to produce pressure effects 
on the luminal silhouette. 

In the esophagus small mucosal lesions may be 
missed by not having several films with different 
degrees of filling. Varices may be missed if collapsed 
from recent hemorrhage and may flatten out with 
peristalsis. Small superficial ulceration associated 
with diaphragmatic hernia or actual peptic ulcera- 
tion is very difficult to detect. 

In the stomach the greatest difficulty is at the 
upper end where palpation is not readily carried out. 
Intramural lesions often give trouble. Increased 
mucosal folds may be either of inflammatory origin 
or the result of intramural infiltration. Distinguish- 
ing between a simple ulcer and an ulcer associated 
with a cancer remains a great problem. 

In the small intestine the intramural lesion that 
may produce very little effect on the mucosa is obvi- 
ously difficult to demonstrate. The obstruction ap- 
pears late and barium moves through rather rapidly. 
The swollen irregular mucosal pattern with segmen- 
tation and sometimes widening of the lumen is not 
specific and can be caused either by local intramural 
changes or mesenteric involvement. Pattern and 
transit time may be affected by allergy; tumor, either 
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intramural or mesenteric; intramural inflammation 
and extraluminal masses. 

In the colon the size of the lesion is the only 
limitation, if careful preparation is carried out. A 
neoplasm as small as 2 to 3 mm. may be demon- 
strated by a good double contrast roentgenogram. 

An acknowledgment of the limitations of the roent- 
gen examination is no apology for it but rather ren- 
ders it more valuable in the hands of the person 
attempting to interpret the findings.—. B. Smith, 
M.D. 


Sommer, A. W., and Goopricn, W. A., Jr. 
Gastric diverticula. ¥.4.M.Ad., Dec. 19, 
19535 153, 1424-1428. 

The authors report on 21 cases found at the Scott 
and White Clinic of Temple, Texas during the past 
twenty-six years and find reports of 449 valid cases 
in the literature. The diagnosis was based on roentgen 
examination alone in two-thirds of the cases. A 
marked increase in the frequency of roentgen diag- 
nosis of gastric diverticula is attributed by the au- 
thors to a renewed interest in diaphragmatic hernia. 
These studies necessitated fluoroscopic examination 
and roentgenograms in various positions which re- 
sulted in better visualization of defects in the cardiac 
end of the stomach. 

Symptoms due to diverticulum of the stomach are 
usually vague, most frequently epigastric discomfort 
occurring shortly after eating. They are frequently 
lacking entirely. Bleeding is the commonest compli- 
cation and aberrant pancreatic tissue was found in 15 
specimens of those reported in the literature. 

When filled with barium the diverticulum is seen 
asa smooth, sharply defined round or oval sac that is 
attached to the stomach by a relatively narrow neck. 
If incompletely filled with barium an air fluid level 
or double contrast effect may be obtained. Twenty 
of the 21 diverticula in this series were located on the 
posterior wall of the cardiac end of the stomach, 3 to 
5 cm. from the esophagogastric junction. One was 
found in the prepyloric region on the greater curva- 
ture, 2 cm. from the pylorus. The diverticula varied 
from 1 to § cm. in size; 60 per cent of the patients 
were women; and only 6 patients had symptoms 
attributable to the diverticulum. Pain was present in 
each of these patients. 

Three patients were subjected to surgery for gas- 
tric diverticulum. Two of these were in the cardiac 
end of the stomach and these patients complained, 
respectively, of burning pain and epigastric fullness 
and of indigestion pain with blood loss. Both were 
completely relieved by surgery. The third patient had 
a prepyloric gastric diverticulum and a duodenal 
ulcer and the symptoms were considered to be due to 
the ulcer. Subtotal gastrectomy was done with the 
diverticulum found to consist of all three layers found 
in a normal gastric wall with no evidence of mucosal 
change or aberrant pancreatic tissue. 
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Differential diagnosis may be required following 
operative repair of a hiatus hernia, in which a con- 
traction ring of scar tissue may remain to constrict 
the stomach near the cardia. Benign ulcer and ulcer- 
ated carcinoma may occasionally be confused with 
a diverticulum. Those diverticula near the pylorus 
present more of a diagnostic problem and are more 
frequently complicated than are diverticula near the 
cardiac end of the stomach. 

A diverticulum may often fail to fill in the upright 
position and at times retained food or secretions pre- 
vent barium from entering it. It may also appear as a 
gas shadow adjacent to the barium filled stomach.— 
A. B. Smith, M.D. 


Gianturco, Cesare, and MILLer, Georce A. 
Program for the detection of colonic and 
rectal polyps. 7.4.M.A., Dec. 19, 1953, 753; 
1429-1430. 

Since it is generally recognized that many cancers 
of the colon arise from benign adenomatous polyps, 
the following program was adopted by the authors: 
(1) High voltage roentgenography at 120 kv. is uti- 
lized. A barium suspension of one volume of powder 
in four volumes of water becomes transparent allow- 
ing intraluminal objects to be visible as radiolucenies 
at this kilovoltage. (2) Adult patients without symp- 
toms are examined by rectoscopy just prior to the 
roentgenographic examination. (3) Adult patients 
complaining of bleeding or anal disease receive, in 
addition to the roentgen examination, proctosig- 
moidoscopy of the terminal 25 cm. This examination 
is performed first and the roentgen examination after 
proper preparation the following day. 

The roentgen examination begins with fluoroscopy 
of the rectosigmoid area, allowing the barium to 
flow as far as the splenic flexure. Then two 10 by 12 
inch films are exposed with the patient in two differ- 
ent oblique positions to assure complete visualization 
of the sigmoid. Following this, fluoroscopy is re- 
newed and the remainder of the colon filled. Spot 
films of the colon flexures and ileum may be obtained 
if needed. Finally, prone and supine 14 by 17 inch 
roentgenograms are made with the high voltage 
technique. If a persistent radiolucency is found, the 
examination is repeated on another day for confirma- 
tion. Growths as small as 2 mm. can be ddtected. 

Since this program was instituted 14 early and 
curable cancers of the colon were found during the 
course of 4,851 visual and roentgen examinations; 79, 
or 2.3 per cent of 3,581 patients examined roentgeno- 
logically had polyps, 40 per cent of which were less 
than 1 cm. in diameter. In 500 proctosigmoidoscopic 
examinations (patients with symptoms) 60, or 12 per 
cent, had polyps. Of 1,000 patients examined by 
rectoscopy (symptomless patients) 58, or 5.8 per 
cent, had polyps. As a rule, the polyps found in this 
group were smaller than those found by roentgen 
examination.—Norman Heilbrun, M.D. 
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GoLpEN, Ross, and Morates, L. Ra- 
diologicalfexamination in organic diseases of 
small intestine. 7.4.M.4., Dec. 19, 1953, 
T53 1431-1433. 

The authors review and discuss the value of the 
roentgenological examination in 168 cases of a total 
of 199 cases with verified organic disease of the 
jejunum and ileum. As a rule, organic disease of the 
small intestine will produce one or more of three 
symptoms which are (1) bleeding, (2) diarrhea, or (3) 
abdominal pain. 

Three different methods of examination are uti- 
lized. (1) The small intestinal study is the routine 
and most practical method. A suspension of 4 0z. o 
barium sulfate in § oz. of isotonic sodium chloride 
solution is given by mouth after fasting overnight. 
Roentgenograms are obtained at half hourly inter- 
vals. Recently a nonflocculating suspension of an 
equal amount has been used. The films are examined 
immediately after processing. Fluoroscopy and spot 
films are done as indicated and on all cases pressure 
films of the terminal ileum and cecum are obtained. 
(2) The small intestinal enema was used in only one 
case. (3) When ileus is present the Miller-Abbott 
tube is used. The tube is passed into the intestine 
and samples of contents are obtained during the 
passage. When occult blood is found or the tube is 
arrested, the barium suspension may be introduced 
through the tube and the area at the tip or beyond 
may be studied fluoroscopically or with spot films. 

In 133 of the 168 cases studied one or more types 
of examinations were done and abnormality was 
found in 121, or approximately go per cent. The inci- 
dences of findings are given in the following table. 


Table I.—Number of Cases of Various Diseases of Small Intestine in 
Which Abnormalities Were Revealed by Roentgenography 


2 & 
aa 3 
ogc s >, 3 ° 
(64) (8) (19) (13) (6) (8) (15) (133) 
Abnormality not 
revealed...... 3 I 2 ° I 4 12 (10%. 
Abnormality re- 
vealed. ...... 61 7 7 Ir 121 (90%) 


The high percentage of abnormal findings empha- 
sizes that if symptoms point to disease of the small 
intestine, the examination is rewarding if properly 
and carefully performed.—Norman Heilbrun, M.D. 


GYNECOLOGY AND OBSTETRICS 


WuireneaD, A. S. The determination of the 
placental site by soft-tissue radiography. 7. 
Faculty of Radiologists, April, 1953, 4, 245- 
263. 

In this paper the author describes various tech- 
niques which have been used in roentgenological de- 
termination of the placental site, and the technique 
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which he has finally adopted. He also reviews various 
methods of investigating the placental site. 
Cystography as first used by Ude, Weum and Urner 
in 1934 may be disadvantageous because it is gener- 
ally applicable only to head presentation; it is of 
little value when the placenta previa is posteriorly 
situated, unless it extends forward between the pre- 
senting part and the bladder; it involves instrumen- 
tation of the patient; the results show a considerable 
margin of error. Amniography as proposed by 
Menees, Miller and Holly in 1930 has certain inher- 
ent hazards, and comparison of amniography with 
soft tissue roentgenography revealed no improve- 
ment in diagnostic value from the use of the contrast 
medium. A selective medium such as thorium dioxide 
outlines the placenta satisfactorily but is toxic to 
both mother and fetus. 4ortography also outlines the 
placenta readily, but is too hazardous a procedure 
for routine use. Browne reported the use of radioac- 
tive isotopes (radioactive sodium) in 118 cases for 
placental localization with a high percentage of 
accuracy. 4n opaque medium may be injected into the 
umbilical artery in the third stage of labor to roent- 
genographically visualize the placental vessels, a 
method which has been used to investigate the loca- 
tion of the placenta and its mode of separation. Calci- 


fication occurs in the placenta and sometimes at or 


near term may be used as a method of determining 
the placental site. Soft tissue roentgenography for 
placental site localization was employed by Snow and 
Powell in 1934. Vaughan, Weaver and Adamson in 
1942 modified this method by using a plastic opaque 
screen to produce a roentgenogram of even density. 
Reid, in 1949, recommended an aluminum filter of 
carefully contoured shape applied close to the anode 
of the roentgen tube as a method of selective absorp- 
tion of radiation. 

The author tried many filters in all positions rela- 
tive to the anode of the roentgen tube, including 
various double-grid and special screen effects. He 
found the device which produced the most satisfac- 
tory results to be one designed as an adjustable step- 
wedge filter made of loose strips of aluminum. By 
trial and error the steps were adjusted until satisfac- 
tory filtration was achieved. The filter is held in 
position close to the anode by the ordinary roent- 
genographic cone. The patient lies on the roentgeno- 
graphic table in true lateral position and the shortest 
possible exposure to reduce the effect of motion is 
made. A long focus-film distance is preferable. The 
author has found the best results are obtained with 
this wedge filter on women of average size, at or 
near term, using 90 kv.; 300 ma.; at 0.3 second; 40 
inch focus-film distance; Potter-Bucky diaphragm; 
maximum coning to film size. In a routine lateral 
roentgenogram of the abdomen in pregnancy the 
structures close to the abdominal wall and the ab- 
dominal wall itself are overexposed. In order to 
clearly visualize both anterior and posterior struc- 
tures on the same roentgenogram, the use of some 
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device, such as the wedge filter above mentioned, is 
necessary. The other roentgenograms which are 
made without the use of the wedge filter include one 
in the erect lateral view of the pelvis, and in special 
circumstances, one each in the right and left projec- 
tions of the patient’s abdomen in the recumbent 
oblique position, and a posteroanterior or antero- 
posterior roentgenogram of the abdomen. If clini- 
cally permissible, the patient’s bladder and rectum 
should be emptied before the roentgen examination. 

In the lateral roentgenogram of the abdomen, as 
originally described by Snow and Powell, there is a 
black line tending to surround the limbs, trunk and 
head of the fetus, due to the relatively translucent 
subcutaneous tissue of the fetus. Amniography 
shows that the black line separates the fetus from the 
liquor amnii and the liquor amnii separates the black 
line from the uterine wall. External to the black line 
there is a homogeneous shadow which represents 
uterine wall, liquor, almost negligible thickness of 
membranes, and, where present, the placenta. In 
about I per cent of pregnancies, the placenta was 
found to be entirely laterally placed. Otherwise, on 
the lateral roentgenogram there is a unilateral thick- 
ening of the homogeneous shadow, due to the pla- 
centa. Where this unilateral thickening is not seen 
on the direct lateral roentgenogram due to true 
lateral implantation of the placenta, one oblique ex- 
posure produces the diagnostic thickening, while the 
other oblique roentgenogram shows the same findings 
as on the lateral view. 

Hydramnios may render interpretation of the 
lateral roentgenogram difficult. It may decrease 
roentgenographic definition by production of addi- 
tional shadows including both placental and uterine 
wall shadows beyond the point where a diagnostic 
thickening representing the placental site is apparent. 
It may collect eccentrically, so that no diagnostic 
thickening of the soft tissue shadow is seen or the 
thickening appears on the side opposite the placenta. 

Difficulty in interpretation may be encountered in 
breech presentation. There are three groups of 
roentgenographic appearances in such presentations: 
(a) normal anterior or posterior “placental” shadow; 
(b) appearance of “placental” shadow in fundus; (c) 
appearance of no definite placental shadow, but the 
fetal head is superimposed on the placental shadow, 
—due to implantation of the placenta over one 
cornu of the uterus. In breech presentation, the 
visualization of both the soft tissue shadows repre- 
senting uterus and liquor and of the soft parts of the 
breech is more difficult. The clearly differentiated 
fetal skull with its surrounding black line of sub- 
cutaneous tissue is replaced by the much less well 
defined and irregular breech. While the periphery of 
the uterine shadow remains relatively clear, the 
inner border of the “band-like” shadow normally 
defined by the black line around the fetal skull is 
not always demonstrated. The breech with or with- 
out flexed legs is only partly outlined and is relatively 
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poorly defined. However, in breech, as in head pres- 
entations, the presenting part normally tends to be 
symmetrically placed in the pelvic inlet. In trans- 
verse and oblique positions of the fetus the diagnosis 
of the position of the placenta will depend entirely on 
interpretation of the lateral roentgenogram of the 
abdomen.—Samuel G. Henderson, M.D. 


NEEL, J. V.; Scout, W. J.; McDonatp, D. J.; 
Morton, N. E.; Kopani, M.; TakesHima, 
K.; Anperson, R. C.; Woop, J.; Brewer, 
R.; Wricut, S.; YAMAzAKI, J.; Suzuki, M.; 
and Krramura, S. The effect of exposure to 
the atomic bombs on pregnancy termination 
in Hiroshima and Nagasaki: preliminary re- 
port. Science, Nov. 6, 1953, 778, 537-541. 


This is a study during the past seven years of the 
potential delayed effects on pregnancy termination 
of exposure to the atomic bombs in Japan. The indi- 
cators utilized were: type of termination (live or 
stillbirth), sex of child, birth weight, and occurrence 
of gross congenital malformation. Each of these 
possible indicators of genetic damage may be in- 
fluenced by a number of other factors; there are 
no unique yardsticks of a genetic effect. In order to 
render the indicators independent of one another, 
the first attribute considered in the analysis was the 
sex ratio, and the second, frequency of malformation. 

The study placed the mothers and fathers into 
five groups, depending upon (1) their distance from 
the hypocenter and the calculated irradiation re- 
ceived, and (2) clinical manifestations of irradiation 
effect. 

In Nagasaki, the percentage of male offspring was 
decreased, as should occur hypothetically following 
irradiation of the mother, but the more numerous 
Hiroshima data did not bear out this trend. 

The present more extensive data likewise failed to 
confirm the impression of increased frequency of 
malformation, as suggested earlier by Bugher. 

There was an increased frequency of stillbirths 
but analysis of the data indicated that this was a 
function of the mother’s exposure. The significance 
of this is restricted because of the relationship be- 
tween maternal health (in general) and certain of the 
indicators of genetic damage. 

The variation in birth weights was not in a direc- 
tion indicated by hypothesis. The expected decreased 
weight may have been offset by multiparity, which 
produces increased birth weight. 

The authors felt that in view of the estimates of 
the radiation dosages involved, by analogy with 
what is now known of radiation genetics, it always 
has been doubtful whether significant findings at 
tributable to the genetic effects of radiation would 
be apparent in the first post-bomb generation. There 
is no indication from this study of any “unusual” 
sensitivity of the human genes to irradiation.—T. 7. 


Wachowski, M.D. 
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Bore.t, U., and Fernstro6m, I. The adnexal 
branches of the uterine artery; an arteri- 
ographic study in human subjects. Acta ra- 


diol., Dec., 1953, 40, 561-582. 


The authors investigated the diagnostic signifi- 
cance of the vascular patterns of the adnexal 
branches of the uterine artery. There was good 
visualization of the adnexal vessels in 69 of 171 cases 
in which retrograde iliac arteriography was per- 
formed. (Method described by Seldinger, S. I. Acta 
radiol., 1953, 39, 368; and Borell, U., et al. Acta 
radiol., 1952, 38, 247.) Generally, rami of the uterine 
artery supply the medial half of the ovary and medial 
two-thirds of the tube. It was usually not possible to 
differentiate the two branches with arteriography. 

The size, course and branching of the uterine 
rami to the adnexa were studied in controls and 
pathologic conditions. In salpingitis, the rami tended 
to be straightened, probably from thickening of the 
tubal wall. Changes from controls were not marked 
enough to be diagnostic, however. In ovarian tumors, 
the course of the adnexal branch was straightened in 
23 of 27 cases. The diameter of the rami in carcinoma 
and fibroma of the ovary varied from 2.0 to 6.0 
mm. compared to an average of 1.1 mm. for controls. 
Often the adnexal vessels in these tumors showed 
branching, supplied a greater portion of the adnexa 
(.e., were of greater length than normal) and were 
associated with tumor stain. 

In tubal pregnancies the ramus averaged 1.9 mm. 
in diameter and was nearly always branched, longer, 
and less tortuous than in controls. In § of 12 cases, 
characteristic smoothly arched vessels were seen run- 
ning in the course of the tubal wall, and in 8 cases 
placental sinuses were visualized. The diagnosis of 
ectopic (tubal) pregnancy was thought to be possible 
by arteriography in a majority of cases.— Thomas B. 


Efford, M.D. 


Granjon, A. La gynécographie. (Gynecogra- 
phy.) Presse méd., Dec. 25, 1953, 67, 1764- 
1766. 


The procedure consists of roentgenography of the 
female organs after induction of pneumoperitoneum. 
Reference is made to the original work of Stein and 
Arens (of Chicago), who introduced a special table 
for this purpose, yet it is stressed that conventional 
equipment will suffice in most cases. 

This examination should not be performed in in- 
fectious processes involving the peritoneum, and the 
menstrual period is to be avoided, though otherwise 
bleeding per se is not a contraindication, nor are 
tubal pregnancy with hematosalpinx, or tubal infec- 
tion. The patient is prepared by adequate cleansing 
of the bowels, and receives psychological, and, if 
necessary, chemical sedation. In one session, 1,500- 
1,800 cc. of air are insufflated through a trocar 
piercing the abdominal wall. The tubes could also be 


used for this purpose (extended Rubin test), but this 
is seldom recommended. 

The roentgenograms are taken in prone Trendelen- 
burg position (30-35°) with the vertical beam of a 
rotating anode centered over the coccyx. The built-in 
Bucky grid is used with 200 ma., 60 kv., at one sec- 
ond exposure. Hysterosalpingography may be per- 
formed at the same time, resulting in “complete” 
gynecography. 

Excellent visualization of the uterus is obtained, 
which allows the demonstration of hypoplasia or 
other deformities, as well as fibromas. The tubes 
appear well outlined, and sometimes extrauterine 
pregnancy may be diagnosed. However, the main 
value of the method lies in the study of size, shape, 
and position of the ovaries, providing at the same 
time documentary evidence for future comparison. It 
is also the best method for determining the connec- 
tions of a pelvic mass.—E. R. N. Grigg, M.D. 


GENITOURINARY SYSTEM 


Durr, JoHn, Kenyon, HersBert R., and Hy- 
MAN, Ricuarp M. Pyelography in combina- 
tion with simultaneous retroperitoneal pneu- 
mography. ¥. Uro/., Dec., 1953, 70, 963-968. 


The diagnosis of renal and retroperitoneal disease 
can be greatly facilitated by the use of combined 
pyelography and retroperitoneal pneumography. The 
opaque medium renders visible the excretory pas- 
sages of the urinary tract and the oxygen outlines 
the renal parenchymal and other retroperitoneal soft 
tissue structures. 

The technique employed by the authors utilizes the 
retrorectal approach. The patient is placed in the 
knee-chest position and under sterile precautions, a 
spinal needle is introduced along the sacrum, just 
missing the bony edge at the anterior aspect of the 
inferior border of the sacrum. The direction of the 
needle is medial, posterior and cephalad, following 
the anterior sacral curve. Penetration to 3 to 4 cm. 
depth brings the needle tip well within the retro- 
rectal space. A 50 cc. Luer syringe with a three way 
stopcock is connected with a source of oxygen. The 
first 50 cc. of oxygen is injected slowly. The operator 
should be cognizant of a certain amount of resistance 
as the syringe is emptied, but actual forceful pressure 
should not be necessary and a lack of resistance may 
indicate improper positioning of the needle point. In 
the average adult, 1,250 cc. of oxygen is the optimum 
amount to be injected. When the needle is withdrawn 
the patient assumes a sitting position, flexing the 
trunk several times before the films are exposed. 
Following this an immediate urogram is done either 
by the retrograde or intravenous method. 

In normal individuals clear renal outlines are usu- 
ally obtained bilaterally. With the technique used, 
the authors believe that failure of gaseous diffusion 
is significant and may indicate a congenital defect, 
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inflammatory or neoplastic invasion.—George W. 
Chamberlin, M.D. 


Perkovic, S. Urographie bei den in die Harn- 
blase penetrierenden Sigma- und Rectum- 
tumoren. (Urography in tumors of the sig- 
moid colon and rectum penetrating into the 
bladder.) Chirurg, Dec., 1953, 24, 532-535. 


The author reviews the roentgenological findings 
after intravenous pyelography in g cases of carci- 
noma of the rectum and sigmoid and 1 case of tuber- 
culosis of the sigmoid with bladder invasion. In 6 
cases, no abnormality was noted; in 3, dilatation of 
the ureters was found, and in 2, compression of the 
bladder. 

Cystoscopy and chromocystography were also 
used. 

Four urograms are reproduced, illustrating the 
above mentioned findings.—Karol E. Matzinger, 
M.D. 


Satvati, Rrino. Ancora sulla urografia intra- 
muscolare con jaluronidasi; indicazioni e 
limiti. (Intramuscular urography with hy- 
aluronidase; indications and _ limitations.) 


Ann. radiol. diag., 1953, 26, 153-160. 


The combination of hyaluronidase with intramus- 
cular urography increases the chances of obtaining 
satisfactory urograms, especially in babies and in 
adults in whom intravenous injection is difficult or 
impossible. This procedure permits rapid absorption 
of the contrast medium, thus resulting in greater con- 
centration in the urine to give satisfactory excretory 
studies. 

The method was used in cases of azotemia and in 
patients having only one functioning kidney. Intra- 
muscular injection of the contrast medium, being 
more slowly absorbed than by the intravenous 
method, puts less strain on a damaged or overbur- 
dened kidney. In heavy patients, 70 per cent rather 
than the 30 per cent iodine compound is used, di- 
luted with an equal part of distilled water. A pre- 
liminary injection of hyaluronidase with novocaine 
I per cent is made deep in the muscle of the gluteal 
region. Changing the syringe without removing the 
needle, the contrast su stance is injected. The same 
procedure is carried out in the opposite gluteal region 
and films are exposed at 15-30-45 minute intervals. 
The examination may be performed on ambulatory 
cases. 

The contraindications are the same as for intra- 
venous urography.—Peter E. Russo, M.D. 


Bonetra, L’urografia per via intra- 
muscolare con la jaluronidasi nei bambini. 
(Intramuscular urography with hyaluron- 
idase in children.) Ann. radiol. diag., 1953, 
26, 223-242. 
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Urography in infants has always presented the 
difficulty, of introducing the contrast substance into 
the biood stream. Although intramuscular injection 
has been used with satisfactory results, the addition 
of hyaluronidase has decreased the pain associated 
with this procedure and has improved the diagnostic 
aspects of the examination. The more rapid diffusion 
and absorption of the contrast substance are of defi- 
nite advantage. 

The author carried out this examination in about 
30 cases. Several of these are cited in the article ac- 
companied by illustrations. A concentration of 30 
per cent iodine contrast medium was used. The pro- 
cedure caused very little discomfort to the patient 
and no ill effects, either local or general, have been 
observed. Exposures at 10-15 and 30 minutes were 
made to visualize the excretion of the contrast sub- 
stance by the kidneys. 

The author highly recommends this procedure in 
children for pyelography.—Peter E. Russo, M.D. 


Perkovic, Sava. Le rein muet a |’urographie et 
l’urétérocolostomie. (The urographically si- 
lent kidney and ureterocolostomy.) ¥. @’urol., 
1953, 595 338-344. 


The problems involving the silent, nonfunctioning 
kidney, especially in the presence of infiltrating tu- 
mors of the bladder, are discussed. The author bases 
his study on 14 out of 53 cases of bladder tumors in 
which he performed bilateral ureterocolostomy in 5 
cases, nephrostomy or cutaneous ureterostomy in 8 
cases and vaginal cystectomy (Coffey 11) in I case. 

The complications following the transplantation 
of the ureters into the intestines are numerous. Azo- 
temia, in the postoperative period, is more marked 
than after the other interventions. The possibility of 
an ascending infection has special importance in the 
case of dilated ureters with rigid walls draining a kid- 
ney with great alteration of its function. The motility 
of the ureter is impaired and antibiotics are of no 
help in a nonfunctioning kidney with a resulting 
pyelitis. In the postoperative period one may expect, 
in addition, uremia, metabolic disturbance of the 
salts and water, paralytic ileus and bronchopneu- 
monia, all of which may endanger the life of the pa- 
tient. Jacobs and Stirling showed in statistics of 1,673 
cases that in a normally functioning kidney the 
metabolism of salt and water was impaired in 11.6 
per cent, while in kidneys with altered function the 
rate was 41.9 to 46.5 per cent. Crevy and Reiser like- 
wise found that this trouble occurred two and one- 
half times more frequently in the cases in which the 
urogram showed functional alteration of the kidneys. 
The mortality was much higher when ureterocolos- 
tomy was performed in cases with neoplasms of the 
bladder, having kidneys with altered function. 

It appears that one might as well sacrifice the non- 
functioning kidney to avoid these postoperative 
complications. On the other hand, one is justified in 
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the consideration of the cutaneous ureterostomy of 
the side which does not function after the intravenous 
injection of the opaque medium. 

Temporary nephrostomy of the nonfunctioning 
kidney offers the following advantages: The surgeon 
can inspect the kidney and its pelvis and judge the 
advisability of saving it. Retrograde roentgen exami- 
nation may be carried out through the drain of the 
nephrostomy. Drainage of the kidney involved in the 
pyelonephritis will improve its condition. A bilateral 
ureterocolostomy can be performed at the time of the 
nephrostomy. If the good kidney becomes affected in 
its function because of edema of the implanted ureter, 
the nephrostomized kidney, in some instances, re- 
covers its function sufficiently to support the patient 
for a few days. In 3 of the author’s cases the nephros- 
tomy contributed to a functional recovery of the 
nonfunctioning kidney. 

The advantages of cutaneous ureterostomy if per- 
formed on the nonfunctioning side are: The outside 
drainage of the infection of the dilated urinary tract 
which affords facilities for direct irrigation; the avoid- 
ance of ascending infection from the intestines. In 
the immediate postoperative period the advantages 
are similar to those enumerated for nephrostomy. In 
the ensuing months, as the functioning kidney re- 
gains its full function, the function of the kidney 
with the cutaneous ureterostomy diminishes and 
when the drain is removed the cutaneous opening be- 
comes obliterated. Exceptionally, the kidney’s func- 
tion recovers completely and a ureterocolostomy may 
be considered at a later date. 

In conclusion, the author emphasizes the necessity 
of abstaining from ureterocolostomy of the non- 
functioning kidney in tumors of the bladder and sub- 
stituting temporary nephrostomy or cutaneous 
ureterostomy.—S. Silvera, M.D. 


Boyce, Wiiuiam, H., Harris, James A., and 
Vest, Samuet A. The dorsal cystogram or 
“squat shot:” a technique for roentgenogra- 
phy of posterior bladder and pelvic ureters. 


J. Urol., Dec., 1953, 70, 969-974. 


The authors use 15 per cent sodium iodide as a 
contrast medium. Approximately 250 cc. is instilled 
into the bladder. The patient is then put in a sitting 
position on the roentgenographic table with the 
trunk flexed and arms extended to the ankles. This 
is a position which has previously been described for 
roentgenography of the rectum and pelvic colon as 
well as for measurements of the female pelvis. The 
film is exposed with the central ray directed through 
the center of the patient’s pelvis. 

According to the authors, this is the most valuable 
single survey film of the cystographic study. In their 
series of 43 patients with generalized or specific 
pathological conditions of the bladder, the dorsal 
cystogram gave evidence of a pathological change in 
100 per cent of the cases. For further studies, the rou- 
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tine anteroposterior and oblique projections were 
also used, then a urethrocystogram was made on 
voiding. In addition to demonstrating defects in the 
contour of the bladder wall, this position may show 
abnormal reflux in the ureters because of the in- 
creased pressure on the bladder, consequent to the 
squatting posture.—George W. Chamberlin, M.D. 


ForBEes, KENNETH A., and CoRDONNIER, Jus- 
Tin J. Circulatory collapse following com- 
bined use of Rayopake and air for urethro- 
cystography. 7. Uro/., Dec., 1953, 70, 975- 
979: 


The patient, a sixty year old male, had an unusual 
congenital membrane of the anterior urethra about 2 
cm. distal to the external sphincter. Cystocopic ex- 
amination also revealed a chronically inflamed blad- 
der with a fungating mass on the left posterolateral 
bladder wall, biopsy of which showed inflammatory 
tissue. The cystourethrogram was done after the 
injection of 150 cc. of air into the bladder and 30 cc. 
of rayopake into the urethra. After two films had 
been exposed in the anteroposterior and oblique pro- 
jection, the patient complained of urethral burning, 
vertigo and his face and neck became flushed. This 
was followed by coughing and expectoration and then 
a period of apnea for thirty seconds, after which 
irregular, labored respirations were noted. He then 
developed cyanosis and had a generalized clonic con- 
vulsion. The blood pressure was unobtainable and no 
pulse could be palpated. The patient was given I cc. 
of I to 1,000 epinephrine and 50 mg. of ephedrine, 
intramuscularly, and intravenous injection of 10 per 
cent glucose in water was started immediately. Fol- 
lowing this he was also given 750 cc. of plasma and 
10 mg. of neosynephrine. The pulse and blood pres- 
sure returned and supportive therapy was carried 
out for an additional six hours before his vital signs 
were stabilized. His urinary output remained low for 
twenty-four hours and for several days he was 
lethargic and confused. 

The exact cause of the shock-like condition follow- 
ing the diagnostic urethrocystogram could not be 
determined. The possibility of an anaphylactoid reac- 
tion to the iodine containing compound or air em- 
bolism was considered. The patient gave no personal 
or family history of previous allergy and had previ- 
ously tolerated intravenous diodrast without reac- 
tion. Skin tests for iodine sensitivity with rayopake, 
diodrast and skiodan were all negative. The clinical 
features of air embolism closely resemble those seen 
in anaphylactoid reactions, a shock-like state may 
occur with loss of sphincter control, vomiting, con- 
vulsions, lethargy and cerebral anoxia. 

In view of their experience, the authors feel that 
the introduction of air into the urethra and bladder 
for any purpose should be abandoned, and that cau- 
tion is necessary when injecting an iodine compound 
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into the urethra in the presence of an obstructive 
lesion.—George W. Chamberlin, M.D. 


Hiccins, C, Nonopaque urinary tract 
calculi. ¥. Urol., Dec., 1953, 70, 857-863. 


The term “‘nonopaque stone” as applied to calcu- 
lus disease of the urinary tract is not strictly accurate 
and has been used unscientifically. 

Two types of urinary calculi are known to exist: 
(1) the pure calculus; (2) the mixed calculus. Pure 
calculi are rare and most so-called purestones are 
composed of only go to 95 percent of one crystalloid. 
The purest of urinary calculi are the uric acid, cys- 
tine and xanthine stones. While pure oxalate stones 
do occur, they often contain other crystalloids such 
as uric acid and phosphates. A pure phosphatic cal- 
culus is unusual. The mixed calculi can be divided 
into two groups: (1) those in which the precipitation 
of the different salts has occurred simultaneously, 
producing a diffuse density; and (2) those in which 
the precipitation of the salts has occurred at different 
times, producing a laminated calculus. 

The relative opacity of a urinary calculus will de- 
pend upon the amount and distribution of its cal- 
cium content, its size and thickness, and the relative 
density of the soft tissues of the abdomen and other 
superimposed shadows. It is generally considered 
that renal and ureteral calculi are easier to detect on 
the roentgenograms then are vesical calculi. The 
roentgen diagnosis can usually be made on the basis 
of stereoscopic abdominal films and an excretory uro- 
gram. Opaque pyelograms may obscure a calculus of 
low density. In such instances, an air pyelogram is 
usually advisable and when properly done is a safe 
procedure.—George W. Chamberlin, M.D. 


PresMANn, Davip. The symptomatology and 
management of prostatic calculi. Surg., 
Gynec. & Obst., Nov., 1953, 97, 608-618. 


The pathogenesis and symptomatology of pros- 
tatic calculi were fully described in 1861, but their 
frequency and importance were not recognized until 
recently. 

Forty-six cases of true prostatic calculi and 2 cases 
of false prostatic calculi were analyzed by the author. 

True or endogenous calculi develop within the 
prostatic gland for the most part after the age of fifty. 
Other associated pathology of the prostate was found 
in 78 per cent of the cases. It was felt that sympto- 
matology was usually a reflection of the associated 
disease (prostatitis, benign hypertrophy, carcinoma) 
for most patients were asymptomatic if none was 
present. 

Plain roentgenograms of the prostatic region are 
recommended in all cases with prostatic symptoms 
for reliable diagnosis, since calculi are rarely found 
on rectal examination. 

Therapy was instituted primarily for associated 
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pathology. Surgery was done if the calculi were large 
or numerous. 

False or exogenous calculi form in the prostatic 
urethra and symptoms are usually those of bladder- 
neck obstruction. Surgery was required in both cases 
presented. The calculi in one case developed follow- 
ing prostatectomy, the second case had had no previ- 
ous surgery.—George A. Miller, M.D. 


GarreTT, Ropert A., and Merrz, H. O. 
Wilms’s tumor in children. ¥. Uro/., Nov., 
1953, 79, 694-703. 

The authors review briefly the histogenesis, symp- 
tomatology and diagnosis of Wilms’s tumor. 

Their series includes 23 patients with this disease. 
The survival rate for all cases in this series is 34.8 per 
cent after two years. 

The therapy should be individualized. Early 
nephrectomy in the smaller lesions is recommended. 
Preoperative irradiation to reduce tumors to oper- 
able size, nephrectomy and postoperative irradiation 
are used for the larger lesions. In a few instances the 
patients have had satisfactory palliative response to 
radiation therapy for the metastatic lesions of 
Wilms’s tumor.—George W. Chamberlin, M.D. 


KrieGer, Harvey, Assott, E., 
Levey, STANLEY, and Bass, Louts. Bilateral 
total adrenalectomy in patients with met- 
astatic carcinoma. Surg., Gynec. & Obst., 


Nov., 1953, 97, 569-572. 


Metabolic data obtained following bilateral ad- 
renalectomy in 5 cases of metastatic carcinoma (3 
carcinomas of the breast, 1 carcinoma of the prostate, 
and 1 melanosarcoma) are presented. 

Both adrenals were removed simultaneously with 
two teams doing the surgery. Operative time was 
usually about one hour. A detailed report is given on 
preoperative and postoperative care in this type of 
patient including substitution therapy with cortisone. 
Profound metabolic changes following surgery 
quickly returned to normal under adequate therapy. 

The study indicated that subjective improvement 
did occur in the breast cases for varying periods of 
time. Disappearance of hypercalcemia and negative 
calcium balance were the best objective signs. 

No alteration in the clinical course of the case with 
melanosarcoma was detected.—George A. Miller, 
M.D. 


Nervous SysTEM 


Svien, Henprick J., Price, Ricuarp D., and 
Bayrp, Epwin D. Neurosurgical treatment 
of compression of the spinal cord caused by 
myeloma. 7.4.M.A4., Oct. 31, 1953, 7453, 


784-786. 


Seven patients with myeloma (4 with solitary and 
3 with multiple lesions) producing compression of the 
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spinal cord were operated on, at which time laminec- 
tomy and decompression of the spinal cord were car- 
ried out. This was done in the Section on Neurologic 
Surgery of the Mayo Clinic between 1930 and 1950, 
During this period 524 patients with myeloma were 
seen, of whom 31 (6 per cent) were paraplegic when 
examined. 

The lesions causing cord compression were most 
frequent in the thoracic vertebrae, only 1 of the 7 
patients having a lesion in the lumbar spine (first 
lumbar vertebra). One patient with a solitary lesion 
in the eighth thoracic vertebra at the time of surgery 
was found four years later to have multiple leisons 
and Bence-Jones proteinuria. 

Gratifying results were obtained in 4 cases: 2 with 
solitary and 2 with multiple lesions. Diagnosis in all 
cases was made postoperatively. 

The authors conclude that all patients with com- 
pression of the spinal cord as a result of myeloma, 
either solitary or multiple, should have palliative 


surgery.—Walter T. Hileman, M.D. 


Wycis, H. T. Lipoma of the spinal cord associ- 
ated with Klippel-Feil syndrome. ¥. Neuro- 
surg., Nov., 1953, 70, 675-678. 


The case of a forty-eight year old female exhibiting 
fusion of multiple cervical vertebral segments in 
association with an extensive intramedullary lipoma 
involving the cervical cord is reported from the Tem- 
ple University Hospital in Philadelphia. In addition 
to the fusion there was definite widening of the spinal 
canal partially at the expense of the vertebral bodies. 
Myelography demonstrated a partial block at the 
cervicothoracic level with characteristic signs of a 
large space occupying mass above this. At operation, 
a good portion of the cervical cord was found to be 
destroyed with the remnant forming a thin shell 
about the tumor. In spite of this, the patient made 
some neurologic recovery and has remained rela- 
tively stable over a four year period of observation. 

It is suggested on the basis of this and other case 
reports that the Klippel-Feil syndrome may repre- 
sent a dual anomaly involving both skeletal and 
neurogenic tissues.—Yames A. Martin, M.D. 


SKELETAL SYSTEM 


Joun. Cough fracture. Med. J/- 
lustrated, Sept., 1953, 7, 673-676. 


This discussion concerns the author’s experience 
with cough fracture as a not infrequent complication 
of pleurisy. 

Cough fracture has been noted during the past few 
decades in a variety of pathological conditions. 
Nevertheless, many cases have occurred in healthy 
young adults, apart from a temporary cough. Pain 
along the intercostal nerves aggravated by cough on 
deep breathing is a common complaint. In cough 
fracture, a vigorous cough always precedes the onset 
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of pain and the tickling cough of an acute upper res- 
piratory infection is a very common cause. Pain 
often comes on gradually, usually lasting one to three 
months, and is relieved by chest strapping. Com- 
monly, pain is referred to the anterior axillary area 
of the segment involved. 

The fracture usually occurs just in front of the 
origin of the serratus anterior or just behind the ori- 
gin of the external oblique. Roentgenographically, 
not more than a fine crack is seen after the accident 
and may not be detected until a two month follow- 
up roentgenogram reveals evidence of callus forma- 
tion. Additional anterior oblique roentgenograms 
may be necessary.—Paul C. Harding, M.D. 


SHAPIRO, RicHARD D., BERNSTEIN, WILLIAM 
H., and Berman, T. M. Melorheostosis Léri; 
report of a case and a brief review of litera- 
ture. South. M. F., Nov., 1953, 46, 1102- 
1104, 


To the approximately 50 cases of melorheostosis 
Léri reported in the literature is added another, that 
of a forty-five year old white female exhibiting char- 
acteristic lesions in the left scapula and humerus. 
These had been present and slowly progressing for 
sixteen years. Symptoms were constant dull aching 
pain, without swelling or restriction of motion. 

The roentgenogram showed dense cortical and sub- 
periosteal hyperostosis with sharp dense undulating 
margins on the lower inner aspect of the humerus. 
There was slight endosteal projection of the dense 
bone into the medullary canal, and multiple cortical 
densities were present on the opposite side of the mid- 
shaft of the humerus. Scattered very dense lesions 
were also present in the acromion and coracoid scapu- 
lar processes, At operation the bony lesions were too 
dense and indurated for successful biopsy. 

It is thought by Putti that the lesions follow local- 
lized decreased blood supply to the bone involved, 
resulting in local asphyxia with resultant fibrosis and 
fibrous replacement. The disease is always slowly 
progressive and chronic. No malignant degeneration 
is known to have occurred.—Walter T. Hileman, 


M. 


Liss, G., and Dorrret, E. Réntgenologische 
Studie zur Knochenstruktur bei der Albers- 
Schonbergschen Erkrankung. (Roentgen 
study about the bony structures in Albers- 
Schonberg disease.) Fortschr. a. d. Geb. d. 
Réntgenstrahlen ver. m. Réntgenpraxis, Dec., 
1953, 79, 713-727: 

Four cases of Albers-Schénberg disease are added 
to the literature which contains about 100 such case 
reports. 

Roentgenologically two different factors seem to 
cause the bone sclerosis. One is the disturbance of 
enchondral ossification characterized by parallel 


Abstracts of Radiological Literature 711 


bands of increased density; occasionally, longitudinal 
bands are due to the same process. The other factor 
is the endosteal hyperostosis, leading to a diffuse 
sclerosis of the spongiosa, compacta and medulla. 
Dense bands and metaphyseal widening are not seen 
in this form. 

Pathologically both forms show an excess of bone 
apposition and disturbed bone resorption. The lack 
of normal bone resorption or its diminution explains 
the increased bone formation. 

The clinical behavior varies in the two forms. The 
classical Albers-Schénberg disease indicates a rather 
poor prognosis and exhibits the clinical signs of optic 
atrophy and anemia. The second form is familial and 
clinically without symptoms; its prognosis is good. 

The difference is so striking clinically and roent- 
genologically that the authors propose for the second 
form the name familial diffuse osteosclerosis (first 


described by Harnapp).—Hans W. Hefke, M.D. 


Kastert, J. Zur R6ntgendiagnostik des Knoch- 
enherdes (Ausschépfung alter und neuer 
Untersuchungsmethoden). (Roentgen  di- 
agnosis of the osseous tuberculous focus; 
evaluation of the older and newer methods of 
examination.) Tuberculosearzt, Dec., 1953, 7; 
7347-749: 

The author uses both ordinary roentgenography 
and laminagraphy. He found laminagraphy particu- 
larly of value in determining extension of the destruc- 
tive process. Haziness of the contours was the main 
finding. A sharply defined, fairly wide, well calcified 
contour of a focus was associated with healing. The 
relationship of a focus located close to a joint to the 
joint surfaces could be demonstrated better by 
laminagrams than by ordinary roentgenograms 
Karol E. Matzinger, M.D. 


W. E., Captan, AnrHony, CocHRANE, 
A. L., Kitparrickx, G. S., and OtpHam, 
P. D. An epidemiological study of rheuma- 
toid arthritis associated with characteristic 
chest x-ray appearances in coal-workers. Brit. 
M. F., Dec. §, 1953, 2, 1231-1236. 


A syndrome in which rheumatoid arthritis is as- 
sociated with characteristic chest roentgen findings 
in coal-workers distinguishable from massive fibrosis 
appearing in complicated pneumoconiosis is de- 
scribed. It consists of rapidly developing numerous 
discrete rounded opacities scattered diffusely and 
appearing in crops. The lesions in each crop are simi- 
lar in size and rate of development. 

The epidemiological investigation was done on 
miners or ex-miners in a South Wales mining valley 
where over 95 per cent of the population had been 
roentgenographed. 

A positive diagnosis of rheumatoid arthritis was 
based on a typical history of polyarthritis, character- 
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istic roentgen appearances and positive differential 
agglutination tests. The prevalence of rheumatoid 
arthritis among cases with these characteristic chest 
findings is over 50 per cent; among cases of massive 
fibrosis the figure is 3 per cent. No similar lesions 
were found in two similar groups of miners with and 
without simple pneumoconiosis. 

The possible etiology of this lesion is discussed; 
from the available evidence, it appears similar to 
massive fibrosis. It is postulated that there may be a 
particular type of tissue reaction to dust and tuber- 
culosis in the lungs of miners predisposed to the de- 
velopment of rheumatoid arthritis.—P. B. Parsons, 
M.D. 


Broper, Harotp. The late results in Legg- 
Perthes’ disease and factors influencing 
them: a study of one hundred and two cases. 
Bull. Hosp. Foint Dis., Oct., 1953, 74, 194- 
216. 


One hundred and two cases of Legg-Perthes’ dis- 
ease were studied with the aim of obtaining data of 
prognostic significance that could be used to reduce 
the prolonged treatment time. The case material was 
divided into: (A) analysis of vital statistics; (B) sta- 
tistical analysis of history and physical findings; (C) 
evaluation of relationship between factors such as 
duration of symptoms before treatment was begun, 
stages of the disease when treatment was instituted, 
type of involvement, age, sex, and treatment; (D) 
evaluation of data obtained in a follow-up study of 40 
cases. 

(A) 80.4 per cent of the cases occurred between the 
ages of four to nine years, with males predominating 
4 to 1. Bilateral involvement occurred in 6.8 per cent. 

(B) The presenting symptoms in 81.3 per cent 
were either limp or hip pain or a combination of both. 
Others had various combinations of knee pain, limp 
and thigh pain. The absence of hip pain does not rule 
out the disease. One case was asymptomatic; 81 
cases had some motion restriction, which was usually 
overcome by the time healing had taken place. Those 
left with restricted motion showed severe deformity 
roentgenographically. 

(C) 80 per cent of the cases with symptoms of less 
than three months showed early or very early 
changes. The chances of obtaining good or excellent 
late results with conservative therapy were best 
when the roentgenograms showed the involvement 
to be early or very early. The further the case had 
advanced when first seen, the worse were the late 
results. The degree of involvement of the femoral 
head and neck varied, but it could be placed into two 
general groups of prognostic significance: (1) mild 
involvement, and (2) severe involvement. Two- 
thirds of the cases were mild and one-third severe 
The cases of mild involvement obtained much better 
results. The younger patients had milder involve- 
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ment; 80 per cent of the cases under age five had 
excellent or good results. 

Conservative treatment was used in all but 16 
cases. Ten cases were operated upon and 6 were not 
treated. The latter 6 cases progressed to greater de- 
formity. Conservative treatment tended to modify 
the progression of the deformity and in general made 
it less. The severity of involvement was found to be 
the most important determining factor in the produc- 
tion of deformity. The physician has no control over 
this factor. Conservative treatment consisted of non- 
ambulation or ambulatory non-weight bearing, or a 
combination of both. Deformity usually did not pro- 
gress after the fairly well regenerated stage. 

(D) In the patients followed up to nine years, only 
minimal limp and minimal restriction of motion was 
found in the majority of cases which had less than 
excellent or good results. Three patients in the group 
followed ten to fourteen years with good restitution 
limped, had restricted motion and shortening. One 
patient with fair restitution and 1 with good restitu- 
tion had early osteoarthritic changes. Those patients 
in the twenty year group, which included 2 fair and 
I poor restitution, had fairly advanced hypertrophic 
osteoarthropathy. 

The following conclusions are drawn: (1) the se- 
verity of involvement before treatment can be used 
to predict the final result; (2) some form of non- 
weight bearing is needed to obtain good results; (3) 
bed rest has been generally overdone and ambulatory 
non-weight bearing could possibly be used in the 
milder cases; (4) deformity rarely increases with 
weight bearing if the femoral head and neck are 
fairly well regenerated; (5) the future function of the 
involved hip depends upon the residual deformity. 
Patients who have excellent restoration of the 
femoral head and neck will usually have a trouble- 
free joint. Those with a lesser degree of restoration 
will almost always develop trouble with the joint— 
Charles W. Cooley, M D. 


Mitcn, Henry. Ischial apophysiolysis: a new 
syndrome. Bull. Hosp. Foint Dis., Oct., 1953; 
14, 188-193. 

Ischial apophysiolysis can be classified as a specific 
syndrome, based on a pathognomonic sequence of 
events. There is a common traumatic etiology, char- 
acteristic clinical and roentgenological findings, and 
a constant pathomechanics. 

Trauma appears to be the only necessary factor in 
the pathogenicity of the syndrome The onset occurs 
between the ages of twelve to twenty-five years when 
the ischial apophysis develops and unites. It occurs 
mostly in males and on the left side. Occasionally it 
is bilateral. 

Clinically there is a sudden severe pain in the but- 
tock of the affected side. This is alleviated by rest 
and aggravated by exercise. There is pain on pressur¢ 
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over the tuberosity and limitation of motion of the 
extended leg when the thigh is flexed. 

Roentgenograms are diagnostic of the condition 
and show the avulsed apophysis to lie below or lateral 
to the body of the ischium. The early cases must be 
differentiated from a_ peri-ischial calcification, 
Ewing’s tumor, tuberculous or pyogenic osteomye- 
litis. The clinical course is of value here. Late cases 
may show the apophysis to be lunate in shape, frag- 
mented and appear to be uniting with the body of the 
ischium. 

The insertion of the hamstring muscles to the 
ischial tuberosity provides the basis for the condition. 
Undue stress on the hamstrings produces a shearing 
force on the apophysis resulting in the avulsion. The 
sacrotuberous ligaments are severely lacerated if 
there is excessive downward displacement of the 
apophysis, as they tend to prevent this if they are 
intact. 

Treatment depends on the degree of separation 
and the duration. Rest and avoidance of strenuous 
activity are effective when there is minimal separa- 
tion. The patient need not be confined to bed. Surgi- 
cal attempts at reattachment of the apophysis in 
those that are widely separated do not seem justified 
in view of the results in the few cases that have been 
reported. Excision of the apophysis and attachment 
of the hamstring muscles to the body of the ischium 
is used when there is constant pain and the time in- 
terval is so long that a non-union may be expected.— 


Charles W. Cooley, M.D. 


Lanporr, Gustrar-Apotr. Vertebral fractures 
in insured and uninsured patients; analysis of 
the frequency and duration of symptoms, 
convalescence and disability. Acta orthop. 
Scandinav., Suppl. x11, 1953, 5-67. 


The author has selected 154 cases out of a group of 
294 patients for analysis. All of these had fractures 
of the thoracic or lumbar vertebrae. Cases with 
paraplegia and fractures of the cervical spine were 
not included in the survey. The main purpose of the 
survey was to compare series of fractures of the verte- 
brae in two groups, one group consisting of those who 
had adequate insurance coverage and the other of 
those persons who did not have insurance. 

The analysis was done very carefully, and multiple 
tables and charts are included in a 60 page mono- 
graph. The study showed statistically that the per- 
centage of individuals claiming residual symptoms 
and disability was higher in the insured group. 

Many other rather interesting conclusions are 
drawn. The author states that deforming spondylosis 
is an aging process and he believes there is no evi- 
dence to show that it can be caused by fractures of 
the vertebra. He is convinced that there is no rela- 
tionship between the degree of kyphosis or scoliosis 
and the frequency of symptoms or disability. He 
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found that the frequency of residual symptoms was 
about the same in patients with arthritic changes as 
in those without arthritic changes.—R. E. Kinzer, 
M.D. 


Vitaseca, J. M., Barceo, P., and Casape- 
mont, M. Neartrosis interespinosa. (Inter- 
spinous neoarthrosis.) Acta iber. radiol. can- 
cerol., July—Sept., 1953, 2, 257-270. 


Report of the first methodical study of arthrosis of 
the lumbar posterior spinous processes was made by 
Baastrup before the Fourth International Congress 
of Radiology at Zurich in 1934. Baastrup gave prior 
credit to Zollinger, Brailsford, Mennell, Simon, 
Schmorl and Junghanns, who had made reports on 
the subject. 

Interspinous neoarthrosis occurs principally in 
females (77 per cent), showing up during or after the 
climacteric. The condition is often associated with 
other involvement of the intervertebral structures of 
traumatic and/or degenerative nature, all associated 
with exaggeration of the normal lumbar lordosis. 
Favoring factors are obesity, deviations of the verte- 
bral axis, lumbosacral anomalies and especially ex- 
cessive size and approximation of the posterior 
spinous processes. Baastrup’s disease as a genuine 
arthrosis of the spinous processes has its unquestion- 
able individuality as a cause of stubborn lumbago, 
but it is clinically infrequent. Because of evident 
signs of arthritic degeneration in other situations, the 
the authors are loath to admit this lesion as the direct 
and exclusive cause of lumbago. 

The authors present a number of very interesting 
and highly instructive roentgenographic reproduc- 
tions and line drawings.—Yames T. Case, M.D. 


Latimer, F. R., Wessrer, J. E., and Gurp- 
yran, E. S. Osteitis deformans with spinal 
cord compression; report of three cases. 7. 
Neurosurg., Nov., 1953, 70, 583-589. 


Osteitis deformans with spinal cord compression is 
a relatively rare disease. By considering encroach- 
ment on the spinal cord only if a myelographic block 
was demonstrated or only if the pathologic process 
had been verified by surgery or autopsy, the authors 
found 22 similar cases in the literature. 

The symptoms of the 3 patients reported were due 
to progressive spinal cord involvement. Case 1, a 
sixty-six year old white male, was ambulatory with 
a “steppage” gait while Case 11, a sixty-five year old 
white male, was bedridden with complete paraplegia. 
Case 111, a thirty-four year old white male, had had 
progressive weakness of both legs six months prior to 
admission to the hospital. 

Roentgenograms demonstrated that involvement 
in all 3 patients was of the polyostotic variety, and 
myelography revealed a complete block of the sub- 
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arachnoid space in the mid-dorsal region in each of 
the 3 patients. 

The results of laminectomy were gratifying in 2 
of the 3 cases. Case 1 was afforded symptomatic re- 
lief for one year. Case 11, initially the most severely 
affected, was able to resume nearly normal activity 
(within six months he was playing golf) for a period 
of six years before relapsing. Following a second de- 
compression, this patient was again improving. Case 
111 obtained only temporary benefit and was confined 
to a wheelchair by weakness of the lower extremities. 

The authors conclude that all patients with osteitis 
deformans manifesting signs of spinal cord involve- 
ment should be subjected to myelography and that a 
block of the subarachnoid space, if present, should be 
relieved by adequate laminectomy. They further 
state that the severity of the neurological deficit 
should not be regarded as a reliable guide as to the 
ultimate benefit from surgery.—William H. Smith, 


M.D. 


Bircer, M., Scuutze, W. Osteoarthro- 
pathia und Osteoporosis alcaptonurica. (Al- 
captonuric osteoarthropathy and 
porosis.) Deutsche Ztschr. 


April, 1953; 49-56. 


Alcaptonuria, a hereditary metabolic disorder, has 
formerly been of theoretical interest only, but has 
received renewed attention since secondary ochro- 
notic deposits and calcifications have been discovered 
in fibrocartilage, especially of joints. An associated 
chronic acidosis is caused by life-long flooding of the 
body with homogentisic acid, which is an interme- 
diary product of the protein metabolism. This 
chronic acidosis is held responsible for the calcium 
deposits in cartilage and for associated osteoporosis 
and osteoarthritis, the latter being called osteo- 
arthropathy by the authors. 

Two cases are briefly reported and well illustrated, 
the first a male, aged fifty-seven, the second a female, 
aged forty-three; both had only minimal pain in the 
back. Calcifications and associated osteoporosis and 
osteoarthritis were found in the intervertebral discs 
and peripheral joints, and there were also calcium 
deposits in the pubic symphysis, costal cartilages 
and the ear lobes. Dark pigmentations of sclerae 
near the corneal limbus were seen in the first case. 
These must be differentiated from melanosarcoma. 
Otherwise, the affected eye may become the victim 
of an enucleation. Lack of sufficient experience in 
this respect is said to have led to such tragic result 
in the past.—Ernest Kraft, M.D. 


Dent, R. V., Mitne, M. D., Roussak, N. J., 
and Sre1ner, G. Abdominal topography in 
relation to senile osteoporosis of the spine. 
Brit. M. F., Nov. 14, 1953, 2, 1082-1084. 


osteo- 
Verdauungskr., 


This article records the results of measurement be- 
tween the subcostal and suprailiac lines and the ratio 
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of this measurement to the height of the patient in 
1§2 male and 188 female subjects, all chronic patients 
in the hospital having an average age of sixty-eight 
years. 

In the comparison of roentgenograms of the cases 
having an abnormally low pelvi-costal ratio with 
those of the controls, no significant difference was 
found in the lengths of the lumbar spines, in the 
amount of lumbar lordosis, or in the thickness of 
intervertebral discs. There was, however, a clear dif- 
ference in the obliquity of the ribs in the two groups. 

There was a significantly greater degree of osteo- 
porosis as measured by biconcavity of lumbar ver 
tebrae in the cases.—V. L. Peterson, M.D. 


Witson, Donatp. A study of spinal osteo- 
porosis. Proc. Roy. Soc. Med., Nov., 1953, 
46, 977-981. 

The author reviews 36 cases of spinal osteoporosis. 
He divides these cases into two major groups: the 
first group (15 cases) had either a high alkaline 
phosphatase blood level, a history of injury or asso- 
ciated disease, or a benign tumor of bone; the second 
group (21 cases) had no such history and the blood 
chemistry was normal. 

In the first group 8 patients had a high alkaline 
phosphatase of which 4 revealed Bence-Jones pro- 
tein indicative of myelomatosis, 2 had metastases, 
2 had Paget’s disease, and 2 showed widespread 
decalcification due to associated disorders such as 
renal dystrophy. 

In the second group of patients 19 of 21 were 
women, as contrasted to the first group in which only 
5 of the 15 were women. The most common etiologic 
factors in this group were: menopausal osteoporosis 
either natural or artificially induced, and a diet defi- 
cient in calcium and first class proteins. The former 
was found to be the commonest of all types of spinal 
osteoporosis. 

The author discusses the treatment of this condi- 
tion and emphasizes the danger of spinal bracing for 
the relief of pain because of the subsequent further- 
ing of osteoporosis.—Denis V. Campbell, M.D. 


Myarinp, H. B. The accessory tarsal scaphoid; 
clinical features and treatment. Acta orthop. 
Scandinav., 1953, 23, 142-151. 


The author reports his observations on 173 pa- 
tients who presented themselves complaining of local 
pain in the arch of either foot and who on roentgeno- 
graphic examination exhibited¥an” accessory tarsal 
scaphoid bone. Eighty-two per cent of the cases 
were female; in go per cent the anomaly was bilateral; 
80 per cent were between eleven and fifteen years of 
age. 

The anomalous bone was oval in 30 per cent, tri- 
angular with base adjacent to the tuberosity of the 
scaphoid in 60 per cent, and fragmented in Io per 
cent. The tendon of the tibialis posterior muscle in- 
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variably surrounded the bone and some fibers were 
usually attached. 

The patients complained of pain and tenderness 
over the arch of the foot. The foot was usually in 
slight valgus and a bunion had developed over the 
bony prominence. The skin was reddened and thick- 
ened. Pain was localized to the area, was worse dur- 
ing weight-bearing and walking and could be elicited 
on pressure from the arch toward the accessory bone 
in the dorsal direction as well as by pronation or 
supination of the foot. 

Malacic changes, consisting of translucent patches 
in the adjacent portions of the accessory and the 
scaphoid bone, were demonstrated roentgenographi- 
cally in the young patients. In the older group, trauma 
was thought to be the etiologic factor. Definite tear 
of the syndesmosis between the two bones was dem- 
onstrated. 

Follow-up examination in a small number of the 
young group showed eventual fusion of the accessory 
bone to the tuberosity of the scaphoid resulting in a 
cornuate scaphoid. 

Treatment was conservative in 96 cases and con- 
sisted mainly of arch supports. The surgical approach 
was operative removal of the accessory bone and 
the adjacent tuberosity of the scaphoid. 

The author concludes that an accessory tarsal 
scaphoid gives rise to mild symptoms during the 
period of growth, mainly in young girls. The symp- 
toms are transitory and operation is neither required 
nor advisable. In older patients, the symptoms are 
usually traumatic in origin, and surgical removal is 
indicated only after conservative measures have 
proved ineffective.—Rodert E. Flynn, M.D. 


Trueta, JosepH. The influence of the blood 
supply in controlling bone growth. Bu/l/. 
Hosp. Foint Dis., Oct., 1953, 74, 147-157. 
The inequality in length of limbs, and especially 

the lower limbs, has been a subject of considerable 
interest to the medical frofession in general and to 
surgeons in particular. The ideal procedure to stimu- 
late the growth of a limb which is becoming shorter 
has not yet been found; consequently, operations 
such as multiple stapling to stop the growth of the 
normal and longer bones are being employed. The 
author submits a concept of the mechanism by 
which lengthening takes place in some pathological 
conditions and describes a method of altering some 
of the factors involved so as to cause overstimulation 
of growth in any long bone. 

In studying the effect of penicillin in the treatment 
of acute hematogenous osteomyelitis in over 100 
children, it was observed that a substantial number 
of them soon exhibited a disparity in the rate of 
growth in that the bone affected by the osteomyelitis 
was overgrowing the normal symmetric bone. Two 
factors were common in all cases showing important 
overgrowth: first, the lesion had been, from the be- 
ginning, mainly located in the diaphysis; second, 
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the osteomyelitic lesion had always been very serious 
in nature and very extensive occupying sometimes 
the whole shaft. This type is characterized by a late 
sclerotic reaction in the diaphysis of the affected 
bone and hardly touches the metaphysis and not at 
all the epiphysis. 

In the examination of bones in the process of over- 
growth other factors were isolated. Only the bone 
affected by acute hematogenous osteomyelitis grew 
at an increased rate. In comparing it with the con- 
trol unaffected limb of the same patient it was found 
that the increase in growth persisted for a year or a 
year and a half. In general, after this period of time 
the disparity in the rate of growth ceased, though the 
inequality tended to remain constant. Investigation 
as to whether any new factor had appeared to cause 
the accelerated growth to cease revealed one new 
finding. This was the opening of the bone marrow 
cavity, a process named by Louis Ollier in 1867 
“medullization.” When medullization began to ap- 
pear the rate of overgrowth declined and when the 
bone marrow was totally reopened the rate of growth 
became equal to that of the normal leg. 

From analysis of a large series of cases it seemed 
evident that a direct relationship existed between 
the overgrowth of the bone and the occlusion of the 
marrow. The hypothesis was advanced that the nu- 
trient artery, which has been repeatedly shown to 
provide as much as 70 to 80 per cent of the total 
intraosseous blood, had been interrupted and the 
ischemia of the marrow was causing a hyperemia of 
the metaphysis. If the metaphyseal vessels which 
are potentially small nutrient arteries near the 
epiphyseal plate increase their blood flow, the conse- 
quence may be that the epiphyseal plate becomes 
better supplied with blood in its productive or meta- 
physeal side. 

If this theory were true, overgrowth should not 
only occur in cases of obstruction of the bone mar- 
row from an inflammatory process but also in frac- 
tures of the diaphysis of long bones with occlusion of 
the bone marrow space by callus. This is a very com- 
mon finding in unreduced fractures of the femur in 
children with shortening initially and a spontaneous 
tendency to correction after consolidation of the 
callus. This tendency to natural improvement has 
been repeatedly attributed to a certain compensa- 
tory effort of nature of which we know nothing. In a 
series of cases published by Burdick and Siris all cases 
of fracture with overlengthening had the fracture 
localized at the diaphysis and in no case did fractures 
of the epiphysis or metaphysis show overgrowth. 

The author then investigated in experimental 
animals the effects of prolonged interruption of the 
nutrient and periosteal circulation of the shaft of 
long bones and is convinced that the rate of growth 
is thereby increased. He is presently engaged in study 
of a procedure by which one could occlude in children 
the bone marrow space to accelerate growth.— 
Arthur B. Smith, M.D. 
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Sear, H. R. The congenital bone dystrophies 
and their co-relation. ¥. Faculty of Radiolo- 


gists, April, 1953, 4, 221-234. 


Features of two or even more dystrophies may 
be associated in one case; that is, a similar fault in 
osteogenesis may produce two or more different 
types of dystrophy. Bones and their ossification may 
be considered from two aspects: (1) membranous 
bones and cartilaginous bones; and (2) endochondral 
and periosteal ossification. The author gives a table 
which is helpful in following his presentation. 
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associated with craniostenosis an outward bulge does 
not occur at the so-called foramina, indicating that 
this radiolucent area is not an actual bone gap but is 
due to failure of bone to mineralize here and that it is 
occupied by dense fibrous tissue. Craniostenosis may 
be seen in association with changes in the phalanges 
similar to those in dysostosis cleidocranialis. 

The membranous fault of craniostenosis may be 
seen in association with cartilaginous faults, such as 
Apert’s acrocephalosyndactylism, which is cranio- 
stenosis accompanied by flipper-like hands and feet, 
due to lateral synostosis of digits, and of the bones 


TABLE | 


THE CONGENITAL BONE DYSTROPHIES AND THEIR CO-RELATION 


Bones 


Membranous Cartilaginous 


(4) Growth 
Craniostenosis as- Achondroplasia 
sociated with per- Morquio’s disease 


manent parietal Connecting types dromata 
foramina 

Dysostosis 

cleidocranialis Hurler’s disease Ollier’s disease 


Acrocephalosyn- 
dactylism 
Apert 


ostosis 


Achondroplasia 


Achondroplasia as- 
sociated with Mul- 
tiple Exostosis 


Facio-mandibular 
Dysostosis Berry 
Hurler’s disease 
Achondroplasia 
Osteopetrosis 


In all the congenital bone dystrophies there are 
classical examples: 


Craniostenosis—due to faulty osteogenesis of 
membranous bones 

Achondroplasia—due to faulty endochondral ossi- 
fication 

Osteogenesis imperfecta—due to defective peri- 
osteal ossification, and to faulty formation and 
faulty calcification of trabeculae. 


There are also many cases showing only minor 
changes, but enough to classify them with typical 
entities. 

In craniostenosis it is generally accepted that the 
underlying fault is a premature synostosis between 
membranous bones, but in a typical case there is no 
premature closing of the sutures between the car- 
tilaginous bones of the basal axis. In craniostenosis 
where there is a delay of the closing of a fontanelle 
an outward bulge at this fontanelle is seen. However, 
where so-called permanent parietal foramina are 


(B) Mass formation | 
Diaphyseal aclasis 
Multiple enchon- 


| Ossification 
| Congenital Condens- 
Periosteal ing Osteodystro- 


phies 


Osteogenesis imper- Osteopetrosis asso- 
fecta ciated with Cranio- 
stenosis 


Malacic type of with changes like 
| Achondroplasia Dystososis  cleido- 
| cranialis 


Malacic Type of Metaphyseal Dys- 


Multiple Exostosis 
associated with 
Achondroplasia 


| 


of the digits. Also, in facio-mandibular dysostosis, in 
which there is a codfish-like deformity of the face 
with very poor development of the mandible, and 
with pre-auricular sinuses, deformed ears, big mouth 
and obliquely set eyes, probably due to a fault in de- 
velopment of the first visceral arch, the dystrophy 
may be associated with webbing of the fingers and 
with microdactyly. 

In gargoylism (Hurler’s disease) one may see cra- 
niostenosis sometimes with marked diploic channels 
in the frontal bone, associated with a flattened achon- 
droplastic type of pelvis, shortening of the extremity 
bones with marked flaring-out and expansion of the 
ends of the diaphyses, and deformity of one or more 
vertebral bodies, particularly in the thoracolumbar 
junction area. 

The association of the chondrodystrophies, achon- 
droplasia and Morquio’s disease or Brailsford’s os- 
teochondrodystrophy is discussed. The typical skull 
of achondroplasia (pug-face) is due to premature 
craniosynostosis of the cartilaginous bones at the base 
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of the skull, In achondroplasia one encounters dis- 
proportionate dwarfism, unusual muscular develop- 
ment with relatively large body and short extremi- 
ties, straightness of the thoracic spine, flat wide chest 
with ribs flaring out horizontally, and lumbar lor- 
dosis (not present until aftererect posture is assumed.) 
The pelvis is flat or kidney-shaped, the acetabula 
are well developed, and there is a relative lenghthen- 
ing of the fibulae compared with the tibiae, giving a 
varus appearance. In unmixed achondroplasia the 
vertebrae are not deformed. 

In Morquio’s or Brailsford’s disease the patients 
are weak muscularly, dwarfism is present but is 
more proportionate, the limbs are relatively longer, 
there is marked dorsal kyphosis, the chest is flat- 
tened from side to side, there is roof-tiling of the ribs, 
the vertebral bodies may be flattened or tongued, 
often flattened and narrowed anteriorly both from 
above and below. The pelvis tends to be narrowed 
transversely and lengthened sagittally and the ace- 
tabula are usually very wide, and shallow. Various 
changes may be seen in the femoral heads and necks 
from Perthes’ disease to marked deformities such as 
non-development of the femoral heads and parts of 
the necks. 

The features of achondroplasia and osteochondro- 
dystrophy may be combined, with changes in the 
spine characteristic of osteochondrodystrophy but 
with changes elsewhere as in achondroplasia. 

The three types of achondroplasia, the hypo- 
plastic, the hyperplastic and the malacic are dis- 
cussed. Sear believes that the malacic type depends 
on the association of the fault in osteogenesis, lead- 
ing to achondroplasia, with the fault in osteogenesis 
that occurs in osteogenesis imperfecta, resulting in 
an alteration in the structure and architecture of the 
bones, 

Hence, in the malacic type of achondroplasia, one 
sees the achondroplastic deformity associated with 
delicate, more slender bones, and with a somewhat 
looser, more definite trabeculation, a structural ap- 
pearance like that of osteogenesis imperfecta. In 
addition to achondroplasia being associated with 
faulty periosteal ossification giving the malacic 
type, it may be associated with faults or gaps in the 
periosteum leading to the association of achondro- 
plasia and diaphyseal aclasia in which multiple 
exostoses are seen. 

Metaphyseal dysostosis is a congenital cartilagi- 
nous dystrophy affecting and confined to the ends of 
most of the diaphyses. Ollier’s disease is a dystrophy 
closely allied to metaphyseal dysostosis with obvious 
shortening of the limbs and with cartilaginous de- 
fects in the ilia near the crests, in the pubes, and en- 
chondromata in the shafts and diaphyseal ends of the 
long bones. Multiple enchondromata belong to the 
Same group of dystrophies as Ollier’s disease, but 
should not be classified as Ollier’s disease unless as- 
sociated with shortening of the limbs, whether uni- 
lateral or bilateral. 


Abstracts of Radiological Literature 


717 


The author finally describes a patient showing 
changes in some of the vertebrae as in Morquio’s 
disease, kidney-shaped pelvis as in achondroplasia, 
changes in the diaphyses resembling those of meta- 
physeal dysostosis, changes in the iliac crests similar 
to Ollier’s disease, and a gap at the symphysis pubis 
similar to that seen in dysostosis cleidocranialis. He 
also emphasizes that there is an infinite number of 
variants from the typical pictures laid down in text- 
books, minor cases and cases showing mixed abnor- 
malities. The thought that there is such close asso- 
ciation of changes depending on faulty osteogenesis 
in membranous bones and in cartilaginous bones, 
and in endochrondral and periosteal ossification, 
suggests that the faults in osteogenesis leading to 
these different dystrophies are very closely related.— 


Samuel G. Henderson, M.D. 


LicHTENSTEIN, Louis. Aneurysmal bone cyst; 
further observations. Cancer, Nov., 1953, 6, 
1228-1237. 

Aneurysmal bone cyst is a distinctive lesion of 
bone commonly mistaken for the subperiosteal type 
of the giant cell tumor and occasionally for heman- 
gioma and even osteogenic sarcoma. 

The bone at the site of the aneurysmal bone cyst 
is completely transformed and ultimately resembles a 
peculiarly expanded blood-filled sponge, which, if 
untreated, may eventually reach an impressive size. 
The communicating pools of venous blood within 
this reservoir are bordered by connective tissue septa 
showing giant cell reaction, as well as more or less 
conspicuous reparative new bone formation, indicat- 
ing attempted reconstruction. 

The progress of the condition may be stopped by 
curettement and also by radiation therapy. The 
practical importance of its recognition lies in the 
fact that often it has been treated more aggressively 
than necessary. 

This condition is most likely to be found in chil- 
dren, adolescents, or young adults of either sex. It 
may occur anywhere in the skeleton, but the long 
bones, the vertebral column and the flat bones are 
most frequently involved. The presenting complaint 
is generally pain, usually of several months’ duration. 
At times limitation of motion or the presence of a 
mass may be elicited. Pressure on nerve roots, nerves 
or the spinal cord may occur. 

The essential roentgen appearance is that of a 
more or less expanded area of bone with cystic 
changes. The area is often ballooned out to a striking 
degree. In the long limb bones the expanding lesion 
tends rather regularly to bulge eccentrically far be- 
yond the neighboring intact cortical surface as giant 
cell tumor seldom does. The periphery of an expanded 
lesion is faintly outlined, as a rule, by a delicate 
shell of periosteal new bone. The rarefied lesion itself 
is often fuzzily mottled, sometimes traversed by fine 
septa and occasionally shows fine radiopaque areas 
indicative of focal calcification and/or ossification. 
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When occurring in a flat bone such as a rib, a 
clavicle or a scapula, the lesion usually expands 
symmetrically rather than protrudes eccentrically. 
In the vertebrae the lesion tends to balloon, al- 
though here the extent of expansion is usually less 
striking. The roentgen diagnosis is difficult in ap- 
proximately one-third of the patients, particularly 
when the lesion is in a flat bone or when it has not 
attained a large size, since then it may be symmetri- 
cally expanded. 

The pathological picture is that of a brownish, 
sponge-like, fibro-osseous meshwork, the ramifying 
spaces of which contain pools of blood. The pools of 
blood are bordered by vascularized fibrous connec- 
tive tissue showing osseous metaplasia in places, and 
focal hemorrhage with conspicuous giant cell reac- 
tion. A lesion of aneurysmal bone cyst not far ad- 
vanced in its development may show only partial 
cavernous transformation, although the still solid 
fibrous fields within it are also penetrated by numer- 
ous smaller vascular spaces. 

The author’s impression is that the lesion results 
from some persistent local alteration in hemodynam- 
ics (possibly venous thrombosis or arteriovenous 
aneurysm) leading to markedly increased venous 
pressure and the development of a dilated and en- 
gorged vascular bed within the affected bone area. 

When the lesion is small, simple curettement is 
sufficient. Roentgen treatment may in small doses be 
curative. Large or excessive doses should not be given 
because of the demonstrated hazard of post-irradia- 
tion sarcoma. If the lesion is neglected and permitted 
to destroy neighboring bones and joints progressively 
and encroach upon important nerves and vessels in 
the adjacent soft tissues, eventually amputation be- 
comes necessary.—Frank 7. Rigos, M.D. 


Hott, Joun F. Unusual “bone tumors” in in- 
fants and children. Radiology, Nov., 1953, 
61, 749-763. 

The author presents a wide variety of unusual bone 
lesions in infants and children which are illustrated 
with roentgenograms. The films are viewed with the 
following questions in mind: 


1. Is the bone significantly abnormal? 
2. If abnormal, is the lesion neoplastic or non- 
neoplastic? 
. If neoplastic, is the lesion benign or malignant? 
4. If malignant, is the lesion primary or meta- 
static? 
5. If neoplastic, can the tumor type be identified? 


1. Is the bone significantly abnormal? Two ana- 
tomic variants are considered. The double contour 
effect, confined almost exclusively to infants, must be 
differentiated from neoplastic periosteal involvement 
in which there is usually a thin lamination associated 
with underlying bone destruction. Isolated cortical 
defects are common in healthy asymptomatic chil- 
dren, being most common in the medial metaphysis 
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of the femur. They are unilocular or multilocular 
cyst-like shadows which occur during the transfor- 
mation of cartilage into bone. 

2. If abnormal, is the lesion neoplastic or non- 
neoplastic? The differential diagnosis between Ew- 
ing’s tumor and osteomytlitis is difficult. Traumatic 
periostitis is common in children and unless asso- 
ciated with a fracture, malignancy should be ex- 
cluded. A suspected tumor of the shoulder in a child 
was diagnosed as scurvy with the aid of a skeletal 
survey in which other extremities were seen to be 
involved. Another shoulder lesion of infantile cortical 
hyperostosis with eventual involvement of the man- 
dible is presented. 

3. If neoplastic, is the lesion benign or malignant? 
The difficulties of differentiation are discussed. A 
case of monostotic eosinophilic granuloma of the 
femur and one of a benign bone cyst of the humerus 
mistaken by the roentgenologist as malignant 
tumors are presented. A similar appearing lesion 
from Hodgkin’s disease is included for comparison. 

4. If malignant, is the lesion primary or meta- 
static? A chondrosarcoma of the shoulder which 
metastasized to other bones is presented as a rare 
occurrence. The unusual lesions of hemangioglastoma 
in an infant are presented. 

5. If neoplastic, can the tumor type be identified? 
Many of the time-honored roentgenologic signs 
considered at one time to be pathognomonic have 
through the years proved to be of limited diagnostic 
value. A case of hemangioma mistaken for osteoid 
osteoma and one of primitive hemocytopblastoma 
mistaken for osteogenic sarcoma are presented. 

The merits of biopsy are discussed and empha- 
sized. The author states that, in general, surgery still 
reigns supreme in the field of treatment of these bone 
lesions, but that irradiation, chemotherapy, and 
hormones all have an important part in their man- 
agement.—Everett E. Seedorf, M.D. 


BLoop AND LympH SysTEM 


Cooper, Donatp R., Brown, Roserr C., 
Stone, Cuartes H., III, and Fercuson, L. 
Splenoportography. Ann. Surg., 


Oct., 1953, 778, 582-592. 

The authors employed this diagnostic procedure 
in 12 patients. Three were injected to test for patency 
of a portocaval anastomosis. Six patients had 
Laennec’s cirrhosis, and 2 of the 6 had esophageal 
varices. One patient had hepatocellular jaundice and 
2 patients had pancreatic carcinoma. 

The term “‘splenoportography” and the technique 
used were borrowed from the work of Sotgiu, Cac- 
ciari and Frassineti. Under local anesthesia with 1 
per cent procaine and, with the patient lying supine 
on the roentgenographic table, a palpable spleen is 
usually penetrated through the left roth intercostal 
space in the mid-axillary line. For small spleens the 
gth intercostal space is selected and the puncture 
made as far posteriorly as the supine position will 
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allow. A No. 17 3 inch needle is used, and when the 
needle strikes the peritoneum the patient will usually 
experience some discomfort. The needle is advanced 
cautiously until the operator feels the scrubbing sen- 
sation of the spleen passing back and forth over the 
tip of the needle with each respiration. The patient 
is then asked to inspire and hold his breath. oe 
needle is thrust 2 cm. into the spleen and 20 ml. 

75 per cent diodrast or urokon is injected in a 
seconds. During the fourth second, the first roentgen 
exposure is made. The needle is then withdrawn and 
§ postinjection exposures are made as fast as the 
cassettes can be changed, usually at four to five sec- 
ond intervals. 

Splenoportogr aphy has proved valuable in deter- 
mining patency of a portocaval anastomosis. Intra- 
hepatic and extrahepatic portal blocks may be dif- 
ferentiated preoperatively, as the filling of tributaries 
to the splenoportal venous system and the delayed 
emptying of these tributaries of the main venous 
channels are indications of intrahepatic portal block. 
The authors state that a study of normal control pa- 
tients is essential before these facts can be estab- 
lished. 

Advanced lesions of the pancreas and other retro- 
peritoneal neoplasms can be identified if they im- 


pinge on splenic or portal venous flow. Invasion of 


the portal vein by carcinoma of the head of the pan- 
creas can probably be diagnosed preoperatively. It 
has not yet been determined whether this examina- 


tion will be of great value in the early diagnosis of 


pancreatic neoplasms. 

The majority of patients experienced some dis- 
comfort immediately after the injection, which was 
well controlled with appropriate doses of demerol. 
One patient with cirrhosis and ascites developed left 
upper quadrant pain and went into shock a few hours 


after injection. He was treated with 1,000 cc. of 


blood by transfusion and had no further difficulty. 
Four patients underwent laparotomy soon after 
splenoportography, and in no instance was more than 
so cc. of blood found in the peritoneal cavity 
the spleens were examined carefully and no abnor- 
malities were noted at operation. If uncontrollable 
hemorrhage from the spleen should arise, splenec- 
tomy would have to be performed and for this reason 
the authors hesitate to do splenic injection on any 
patient who could not safely undergo splenectomy. 

Discussion of this paper by Drs. Blalock, Rousse- 
lot, Child, and Poth indicated that all considered the 
procedure of value but felt that additional visualiza- 
tion of the portal vein at operation by direct injec- 


tion of the superior mesenteric vein or a branch of 


A. B. 


this vein was indicated for adequate study. 


Smith, M.D. 


Wysurn-Mason, R. Costo-clavicular compres- 
sion of the subclavian vein. Brit. M. F., Nov. 
8, 1953, 2, 1198-1200. 
One of the causes of edema of the upper extremity 
was found to be compression of the subclavian vein 
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secondary to trauma to the structures of the shoulder 
girdle. Two cases are presented. 

In 4 of 32 cases investigated by the author, ele- 
phantiasis ‘of the arm following radical mastectomy 
(but prior to radiation therapy) was associated with 
obvious drop of the shoulder girdle of the involved 
side. Moreover, swelling subsided when a sling was 
placed to elevate the elbow and thus the shoulder 
girdle of these 4 as well as the 2 cases resulting from 
trauma. 

A report of the findings in 1 case is given. Venous 
pressure was elevated to 105 mm. in the affected 
extremity. A phlebogram showed holdup of the ra- 
diopaque material at the outer edge of the first rib 
on this side, but not on the other. Relief of edema 
was afforded by elevation of the shoulder with a sling. 


—Thomas B. Efford, M.D. 


Stirr, Donatp W. S., and GeorGE 
M. Roentgenologic observations in hemor- 
rhagic fever. Radiology, Nov., 1953, 67, 807- 
813. 


The roentgenographic findings in patients with 
hemorrhagic fever are presented. One hundred and 
eighty-one patients with this disease were studied 
roentgenographically, and associated abnormal 
findings found in 26. The clinical course and the gen- 
eral pathological processes are also briefly discussed. 
A case report is included. 

In 2 cases, generalized gaseous distention of the 
small and large intestine was demonstrated, but 
otherwise, abnormal roentgenographic findings were 
limited to the chest. Here, evidence of both focal and 
central pulmonary congestion was observed—with 
the latter characterized by widening of the hilar 
pulmonary vascular markings, with increased linear 
densities extending out into the lung fields and some 
dilatation of the pulmonary vessels. The numerous 
patchy congested areas may coalesce, and either or 
both types of congestion together can be seen. The 
changes in the central type, noted on serial films, 
correlated well with kidney function, and it is 
thought that these congestive changes probably are 
associated with the lower nephron type of renal 
failure that occurs. Peribronchial infiltration and 
occasionally localized consolidated areas of pneu- 
monia also appear. 

In those patients that recovered, complete clear- 
ing of the chest occurred within two to eight days, 
while in the fatal cases almost complete obliteration 
of lung markings by clouding from extreme pulmo- 
nary edema was seen terminally. 

This roentgenographic picture is not diagnostic; 
the observations only illustrate the changes seen in 
the chest during the course of hemorrhagic fever.— 
Charles L. Stevenson, M.D. 


Custer, R. Putte. Borderlands dim in malig- 
nant disease of the blood-forming organs. 
Radiology, Nov., 1953, 67, 764-770 
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There is a definite interrelationship between the 
various forms of malignant disease of the blood- 
forming organs. All these neoplastic processes have 
as their common bond the origin of their cellular 
components in the reticuloendothelial system. Cells 
of the reticuloendothelial system may be regarded 
as counterparts of embryonal mesenchyme, and, as 
such, retain multipotential qualities throughout life. 
They remain the stem cells of the bloodforming, 
lymphatic and connective tissues. 

Lymphomas are classified, according to their pre- 
dominating histopathological pattern, as follows: 
(1) the follicular type, characterized by nodules re- 
sembling lymphoid follicles, (2) the lymphocytic 
type, with uniform mostly round cells, (3) the reticu- 
lum-cell type, with cellular pleomorphism, (4) the 
Hodgkin’s lymphoma, which includes the paragranu- 
loma and sarcoma. The two forms of leukemia most 
closely associated with these are the lymphocytic and 
the monocytic types. 

Transition from one form of lymphoma to another 
is a common occurrence. Transitions actually ob- 
served are shown in several excellent diagrams. For 
example, follicular lymphoma rarely remains as such 
throughout its entire course. Most frequently the 
transformation is toward reticulum-cell or Hodgkin’s 
sarcoma, with lymphosarcoma of a well differenti- 
ated type next in order. A change to Hodgkin’s para- 
granuloma is not uncommon, with further progres- 
sion through the granuloma to the sarcoma in some 
instances. A transition to lymphocytic leukemia oc- 
curs at times, but a change to monocytic leukemia is 
rare. 

The Hodgkin’s group exhibits a marked instabil- 
ity. In many instances a mixed histopathologic pat- 
tern will be found, sharing paragranulomatous, 
granulomatous and/or sarcomatous features. A two- 
directional bond exists between lymphosarcoma and 
reticulum-cell or Hodgkin’s sarcoma. A similar rela- 
tionship exists between monocytic leukemia and 
reticulum-cell sarcoma, and between lymphocytic 
leukemia and lymphosarcoma. 

It is emphasized that one patient may have, si- 
multaneously or in series, two or more varying lym- 
phomatous lesions which are of the same origin and 
part of one disease.—Arno W. Sommer, M.D. 


Perkovic, S. Darstellung der Beckenvenen 
durch verschiedene Wege. (Demonstration of 
the pelvic veins by various methods.) 
Fortschr. a. d. Geb. d. Rontgenstrahlen ver. m. 


Réntgenpraxis, Dec., 1953, 79, 739-745: 


The contrast substance used was a 70 per cent 
solution of ioduron. 

The injection can be carried out into the following 
structures: 

1. The femoral vein. An obstruction of the com- 
mon iliac or external iliac veins can thus be visualized. 

2. The os pubis. The injection must be made si- 
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multaneously on both sides. The retropubic veins and 
obturator veins are visualized by this method. 

3. The ischiatic tuberosities bilaterally. The pu- 
dendal veins, the obturator veins and anastomoses 
with the iliac veins are demonstrated. 

4. The iliac crest. The external iliac, the obturator, 
internal pudendal, internal iliac and common iliac 
veins on one side are filled. 

5. The greater trochanter, with filling of the sur- 
rounding veins and the internal iliac veins. 

6. The deep dorsal vein of the penis. Injection fills 
the retropubic plexus, the internal iliac and com- 
mon iliac veins. 

7. The cavernous plexus of the penis. This method 
is followed by painful erections and priapism. 

8. Clitoris, with filling of the veins of the clitoris 
and bulbus, as well as of the perineal, pudendal, 
hypogastric, common iliac and presacral veins and 
the pudendal plexus. 

g. The uterine cervix. This method is successful 
where the cervix is vascular and soft; usually the 
uterine plexus and uterine veins, the internal iliac 
and common iliac veins are filled. Thus, this method 
visualizes the visceral pelvic veins, while the other 
methods render mainly the parietal veins visible. 

The author carried out pelvic venography in 75 
cases, without serious complications. Vomiting and 
hot flashes were encountered occasionally. He prefers 
injection into the clitoris and the cervix and, in men, 
into the ischiatic tuberosities. The method was 
found valuable in deep thrombosis of the pelvic 
veins. The typical roentgen findings consisted in 
demonstration of collaterals and narrowing of the 
lumen with irregular contours. This is thought to be 
due to recanalization of old thrombi. In pelvic tu- 
mors, displacement, compression of veins and col- 
lateral circulation were demonstrated. In some cases 
of cancer of the uterine cervix, Stage 111, treated by 
radiation therapy, narrowing of the parametrial veins 
was found, varicosities of the peloic veins were noted 
in women who had varices of the lower extremities. 
—Karol E. Matzinger, M.D. 


Rasatotri, ANTONIO. Semeiologia venosa nella 
trombosi dell’arto inferiore e del bacino medi- 
ante applicazione di varie metodologie flebo- 
grafiche. (Venous changes in thrombosis of 
the lower extremity and pelvis with applica- 
tion of various methods of phlebography.) 
Ann. radiol. diag., 1953, 26, 340-368. 


The article begins with a discussion of thrombo- 
phlebitis and phlebothrombosis with a review of the 
literature on this subject. Next it deals with the 
various methods for visualizing the veins of the lower 
extremity. The author emphasizes that thorough 
knowledge in venous pathology and an extensive 
experience in phlebography are most important in 
this work. 

Usually the author injects the largest vein on the 
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dorsum of the foot with a constricting band just 
above the ankle to visualize the deep veins of the 
foreleg and thigh. This method is not too useful for 
filling the veins in the upper thigh and pelvis. Ac- 
cording to the case under consideration one may re- 
sort to either injection of a large superficial vein in 
the thigh or a retrograde filling by injection of the 
femoral vein. When the dorsum of the foot is unsuit- 
able for injection purposes the intraosseous injection 
of the calcaneal bone is used. Thus one should be 
familiar with all methods and use the one which is 
most appropriate for the case under consideration. 

The article has many good illustrations and is an 
excellent review of the subject. It certainly impresses 
one how complicated phlebography of the lower ex- 
tremity can be in order to demonstrate the underly- 
ing pathology by this method. Close cooperation 
with the vascular surgeon is necessary to obtain a 
high percentage of profitable returns in correct diag- 
nosis.— Peter E. Russo, M.D. 


Boyp, A. M., Carcupote, B. N., Jepson, R. P., 
and Rose, S. S. The technic and interpreta- 
tion of lower limb phlebography. 4un. Surg., 
Nov., 1953, 738, 726-733. 


This study is based on 250 cases examined at the 
Manchester Royal Infirmary Surgical Department 
with phlebograms and venous pressure determina- 
tions both at rest and during exercise. 

The authors use 50 per cent diodone (diodrast), 
or a 70 per cent solution in heavy patients. There 
have been some minor reactions and in several cases 
a thrombophlebitis involving a short length of sub- 
cutaneous vein at the site of injection was observed. 
When patients with a recent history of thrombophle- 
bitis require investigation they use thorotrast. 

A small dorsal vein on the foot is exposed, can- 
nulated with a polythene tube of 1 mm. internal 
diameter and connected to a bottle of normal saline. 
Estimates of venous pressure are made. Diodone is 
then injected and one film is exposed with the pa- 
tient in the lateral position to include the leg and 
lower half of the thigh; this exposure is made at the 
end of the rapid injection of 20 cc. of contrast me- 
dium. The second film is taken in the anteroposterior 
position of the thigh sixty seconds after injection of 
the contrast medium to demonstrate the femoral 
vein. With the Valsalva maneuver and competent 
valves the femoral vein is well outlined; with incom- 
petent valves the diodone may be forced distal to the 
film. If the contrast medium pools in superficial vari- 
cosities they should be massaged upwards before a 
repeat exposure. Percutaneous injection is more dif- 
ficult but successful if a large needle is used. The pos- 
terior tibial vein is not satisfactory for injection. 

The authors stress the point that in phlebography 
the contrast medium may remain on one side of the 
vessel due to “streamlining” and not to thrombus. 
If a vein does not fill it may be in spasm, blocked by 
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thrombus or normal although poorly filled. Spasm 
often follows recent acute thrombophlebitis. Throm- 
bosis must be diagnosed cautiously and filling of col- 
lateral veins bypassing the area is of importance. 
Dilution of the contrast medium is sometimes seen 
proximal to an arteriovenous fistula or at the ends of 
the column of medium. Recanalization of occluded 
veins can be demonstrated lying within the wall of 
the original vessel; such veins appear tortuous, 
valveless and narrow. 

Phlebograms show the extent of old phlebitic proc- 
esses, the site of obstruction, the degree of valvular 
competence and the condition of the veins. They are 
useful in the investigation of swollen legs or ulcerated 
legs, where the diagnosis is in doubt, when the study 
is correlated with the functional capacity —Martha 
Mottram, M.D. 


GENERAL 
Umiker, WILLIAM, and Jarre, Henry L. Ossi- 
fying fibrosarcoma (extraskeletal osteogenic 
sarcoma) of thigh muscle; report of a case 
with recurrence and widespread metastases 
more than four and a half years after excision. 
Ann. Surg., Nov., 1953, 138, 795-800. 


The authors’ case was a thirty-nine year old white 
man in whom a tumor was incidentally found in the 
upper posterior portion of the right thigh. This tumor 
was removed in July, 1947, and was regarded as a 
low grade fibrosarcoma. Bony trabeculae were found 
in the tumor. The patient was well until 1951 at 
which time a chest roentgenogram showed two 
masses in the left lung. These were not thought to be 
related to the original tumor. However, following re- 
moval of the lesions, microscopic sections showed 
cellular areas of the spindle cells which alternated with 
large foci of chondroblastic and osteoblastic cells 
of a bizarre type. 

Several months later, a small mass was found at 
the site of the original tumor. This was removed and 
microscopic sections showed a similar histopathol- 
ogy to that of the pulmonary metastases. The pa- 
tient’s condition began to deteriorate and he died in 
April, 1952. Autopsy revealed generalized me- 
tastases involving the lungs, liver, mesentery, chest 
wall, ribs, peritoneum, scalp and the epidural spaces. 
Microscopic sections showed large spindle cells with 
moderate pleomorphism and considerable mitotic 
activity. There were many areas of osteoid forma- 
tion, but with few osteoblasts. Some bone was being 
formed. The metastases were not unlike those seen 
in osteogenic sarcoma. 

H. Wilson reviewed the literature in 1941 and 
found 30 cases of malignant extraskeletal bone form- 
ing tumors. Included in the cases were several origi- 
nating in skeletal muscle. Bone formation in neo- 
plasms is usually regarded as a degenerative process 
within the tumor. Occasionally, osteogenic activity 
plays an active role in the tumorous process. Osteo- 
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mas or osteochondromas of the dura, tongue and 
retroperitoneal spaces have been reported. Broders 
believes that extra-osseous osteogenic sarcomas arise 
as a result of anaplasia of fibrous tissue cells to 
fibrosarcomas and that these cells then differentiate 
into osteoblasts. Stout emphasizes the multipoten- 
tial differentiating ability of mesenchymal cells and 
reports tumors showing combinations of fibrosar- 
coma, liposarcoma, rhabdomyosarcoma, and osteo- 
genic sarcoma mesenchymal). 

The authors conclude that: (1) a more guarded 
prognosis should be made in connection with soft 
tissue tumors of this type, and (2) the histopatho- 
logical findings in this case support the theory that 
mesenchymal cells which can differentiate into 
neoplastic fibroblasts can also differentiate into neo- 
plastic chondroblasts and osteoblasts.—Charles W. 
Cooley, M.D. 


RADIATION THERAPY 
Spina, Victor, Raia, Rui, and RecinaTo, 

Luiz Eucénio. Tratamento do queldide. 

(Treatment of keloids.) O Hospital, Oct., 

1953, 44, 497-515. 

The authors discuss the classification, etiology, 
pathology, clinical aspect and treatment of keloids. 
Their own experience is based on 15 cases treated by 
a combination of surgery and roentgen therapy at the 
University Hospital of Sao Paulo, Brazil. Ten of the 
cases are presented in detail and profusely illustrated 
with photographs taken before and at various inter- 
vals after treatment. The period of follow-up obser- 
vation extended from six months to six years. 

Good results were obtained in the majority of the 
cases. The following is a more detailed account of the 
procedure used: (1) resection of the keloid and su- 
turing of the skin with atraumatic nylon thread 
““oo00”’ in separate stiches; (2) fractionated roentgen 
therapy, beginning twenty-four hours after the 
operation and continuing in series of four biweekly 
treatments, with intervals of two months between 
the series, until a total dose of 1,400 to 1,750 r has 
been given; (3) multiple-stage rather than single- 
stage resection of large keloids whenever possible so 
as to avoid skin grafting and thus permit postoper- 
ative irradiation; (4) use of zig-zag incision whenever 
the keloid does not coincide with the lines of force; 
(5) avoidance of skin flaps for the covering of raw 
areas of the face following removal of large keloids 
since the new cicatrization may also lead to keloid 
formation; and (6) application of strips of sticking 
plaster over each operated area which is continued 
for five to six months.—T. Leucutia, M.D. 


Wynne, E. Staten, Hinps, Davin B., Gort, 
Cora L., Russett, W. O., and FLercuHer, 
G. H. Response of irradiated cancer patients 
to Vibrio metschnikovii. Science, Oct. 16, 


1953, 118, 442-443. 
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Marked depression of production of H agglutinins 
in patients receiving heavy irradiation has been re- 
ported (Evans, R. W., 7. Path. & Bacteriol., 1948, 60, 
123), as tested by a single injection of S. paratyphi. 

Fifty-three individuals were injected with three 
weekly subcutaneous doses of a vaccine prepared 
from V. metschnikovii (a fowl pathogen not reported 
in man). Eleven of these subjects were apparently 
healthy. The remaining 42 had various malignant 
neoplasms and 29 of these were receiving roentgen 
or radium therapy during the course of the experi- 
ment. Titers were determined by a growth agglutina- 
tion technique upon blood samples drawn during and 
after the course of vaccine injections. Native anti- 
bodies were unexpectedly encountered in over half 
the group and these titers were recorded as increases. 

There were antibody responses in both irradiated 
and nonirradiated subjects of a statistical homo- 
geneous nature, conflicting with the findings of 
Evans. No significance could be attached to the 
integral dose, time of irradiation, site of irradiation, 
or type of malignancy. It is noted that the sensitivity 
of the present test system is less than that utilizing 
S. paratyphi. It cannot be concluded that irradiation 
has no effect upon immune defenses.—¥. Maurice 
Swain, M.D. 


BEIERWALTES, WILLIAM H. X-ray treatment of 
malignant exophthalmos: a report on 28 
patients. Clin. Endocrinol. Metabol., 
Sept., 1953, 1090-1100. 


It is assumed that malignant exophthalmos is 
caused by increased action of the thyroid stimulating 
hormone of the pituitary on the periorbital tissues. 
Roentgen therapy to the pituitary is therefore a ra- 
tional method of treatment. 

Twenty-eight cases are reported in which such 
treatment was given. All of them had two or more 
signs of malignant exophthalmos, such as lid edema, 
bulbar conjunctival edema, limitation of extraocular 
muscle movement of the eyes, inability to close the 
eyes, and corneal ulceration. Usually ten evenly 
spaced exophthalmometric measurements were made 
on each patient during the period of study which 
ranged from six to eighty-seven months with an aver- 
age of twenty-eight and two-thirds months. Adjunc- 
tive local therapy included vaseline or boric acid 
ointment at night, 0.25 per cent methylcellulose eye 
drops during the day, and tarsorrhaphy. A repre- 
sentative course of roentgen therapy consisted of 150 
r in air delivered to each temporal area daily to a 
total of 1,500 r per field of 8 by 7 cm., with 200 kv., 
0.5 mm. Cu plus 1 mm. Al filtration, at a skin target 
distance of 50 cm. 

Thirteen of the 28 patients showed a significantly 
favorable response. Improvement began as early as 
three months and as late as twenty-four months 
after irradiation with maximum recession at an 
average period of eleven and two-thirds months. In 
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general, the associated signs and symptoms improved 
as the exophthalmos receded but patients showing 
the greatest response by exophthalmometric meas- 
urement did not necessarily show the greatest im- 
provement in the other eye signs. Study of the suc- 
cessful and unsuccessful cases indicated that dura- 
tion before therapy was an important factor in the 
outcome. The condition usually responded to irradia- 
tion if it had been present less than one year and 
rarely responded if it had been present more than 
two years. Such a variation in the response can well 
be explained on the basis of the pathological findings, 
since the condition begins as an orbital infiltration 
simulating a chronic inflammatory reaction and pro- 
gresses to a chronic fibrosis. These pathological find- 
ings also afford a rationale for direct treatment to the 
orbital region as has been advocated by others. 

It was noted that patients with coexistent thyro- 
toxicosis were more resistant to treatment. Adminis- 
tration of desiccated thyroid failed to influence the 
response in these cases.—Leslie K. Sycamore, M.D. 


Apams, Hersert D., Hare, Huau F., Davis, 
Wirt L., Trump, Joun G., and 
Ricuarp C, The treatment of carcinoma of 
the esophagus and cardia by resection and 
postoperative supervoltage roentgen rays. 
Ann. Surg., Oct., 1953, 738, 631-642. 


Present results of the treatment of carcinoma of 
the esophagus are poor in terms of five year survival 
in spite of modern radical surgical techniques, anti- 
biotics, new supportive measures and new diagnostic 
tools. To evaluate their modern results, the authors 
reviewed the 161 cases of carcinoma of the esophagus 
seen at the Lahey Clinic from 1945 through 1949. Of 
this number 42.9 per cent had resectable lesions and 
in the resected cases there was a 4.5 per cent five 
year survival 

In an attempt to improve results, the authors rec- 
ommend supervoltage radiation therapy to destroy 
residual carcinoma in the esophageal bed. As proof 
that such carcinoma can be destroyed by irradia- 
tion, they present 2 cases. One case was inoperable 
and had distant metastases but was given therapy 
using rotational technique with the 2 million volt 
unit at the Massachusetts Institute of Technology. 
In thirty-five treatment days 6,000 r was delivered 
to the esophagus. At autopsy two months later 
numerous metastases were found but there was no 
evidence of carcinoma remaining in the esophagus, 
the mucosa being absent at the site of the tumor. The 
pericardium was undamaged and there were a few 
areas of fibrosis in the lungs. 

In another case a carcinoma of the cardia of the 
stomach was found to be invading the tail of the 
pancreas and had metastasized locally so widely that 
the lesion was not resectable. The patient was given 
roentgen therapy with the 2 million volt unit at the 
rate of 170 r per day through anterior and posterior 
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ports for thirty treatments for a total of 5,000 r to the 
stomach and surrounding structures. At autopsy one 
year later the lymphoid tissue in the field was almost 
obliterated and there was no evidence of tumor cells 
in the remaining lymph nodes. An ulcerative lesion 
in the cardia had a small area of carcinoma remaining 
deep in its base. There were multiple distant metas- 
tases. 

The authors believe that esophageal carcinoma 
should be resected whenever possible before irradia- 
tion. This restores continuity of the gastrointestinal 
tract leading to improved nutrition and avoids com- 
plications such as perforation and hemorrhage due 
to sloughing of the tumor. If resection is not possible, 
gastrostomy should be performed. 

The roentgen dose suggested is 6,000 r to the 
tumor.—Henry ¥. Klos, M.D. 


SmiTH, GeorGE V., and Smiru, Otive W. Car- 
cinoma of the breast; results, evaluation of 
x-radiation, and relation of age and surgical 
castration to length of survival. Surg., Gynec. 
& Obst., Oct., 1953, 97, 508-516. 


This report is based on a study of the records of 
739 ward and private patients with previously un- 
treated mammary cancer, who came under the care 
of the staff of one hospital from 1905 to 1946. The 
cases are consecutive and unselected. The diagnosis 
in every instance was made or confirmed by micro- 
scopic examination, as was the presence or absence 
of metastasis in the axillary lymph nodes, with the 
exception of those not operated upon. The tumors 
were graded 1, 2, or 3 according to increasing histo- 
pathologic degree of malignancy. 

An endocrinologic aspect of the disease is intro- 
duced by the finding that a poorer prognosis is 
associated with the climacteric. The evidence sup- 
ports the idea that longer survival may be achieved 
by prophylactic surgical castration. It also supple- 
ments the evidence of those who have found that 
irradiation as a part of the primary treatment length- 
ens survival. 

A study of patients with Grade 2 and 3 tumors was 
made, in relation to roentgen therapy. Only those 
who were operated upon since September 1, 1917, 
when roentgen therapy was started, are included. 
The authors believe that primary irradiation is effec- 
tive only in patients with cancers of high histopatho- 
logic malignancy, whether or not the axillary lymph 
nodes are involved. 

The study points to the fact that primary irradia- 
tion had not been of any advantage in patients with 
negative lumph nodes. They believe that since the 
histopathologic differentiation between Grade 2 and 
3 tumors is not sharp, it is probably wiser to ad- 
minister irradiation to all patients with axillary 
metastases. They suggest that patients with high 
grade tumors having negative axillary lymph nodes 
should be treated by roentgen therapy for possible 
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metastases in the supraclavicular and internal mam- 
mary lymph nodes as well as residual tumor in the 
area of operation. 

A study of the relation between age at operation 
and length of survival was made. Since such relation- 
ship might be associated with changes in ovarian 
function, all cases of surgical or radiation castration 
performed before there was any indication of re- 
current cancer were omitted. There were 101 such 
patients omitted. The remainder were studied in 
age groups 35 to 39 years, 40 to 44, and so on through 
64, and finally those over 65. It was found that the 
lowest survival rates were in the climacteric age 
groups, that is, 40 to 60 year, at the time of opera- 
tion. No differences in the distribution of these cases 
among variables other than age could be found. 

In a ‘study of the relation between prophylactic 
surgical castration and length of survival, it was 
found that for all groups (radical mastectomy with 
positive lymph nodes, radical mastectomy with 
negative lymph nodes and all cases both radical and 
simple mastectomy) the higher rates of survival 
were among the castrates. There were no irregular- 
ities in the distribution of patients as regards age, 
duration of symptoms, roentgen therapy and grade 
of malignancy which might have accounted for these 
findings. 

In a study of the relation between prophylactic 
irradiation of the ovaries and length of survival, it 
was found (in 41 patients) that the 40 per cent of 
five year salvage was considerably inferior to the 74 
per cent in the surgical castrates. 

They conclude that (1) primary roentgen treat- 
ment in conjunction with surgery had prolonged life 
among patients with axillary metastases; (2) the low- 
est percentage of survivors was among women be- 
tween the age of 40 and 60 years, that is, during the 
premenopausal and postmenopausal climacteric; (3) 
prophylactic ovariectomy had prolonged life not 
only in women under 40 and over $9 years but more 
so in those 40 to $9 years old; and (4) there was some 
evidence of lengthened survival from prophylactic 
irradiation of the ovaries.—Rodert K. Arbuckle, M.D. 


Morea, Russe tt H. Protection from roentgen 
rays. 4m. F. M. Sc., Nov., 1953, 226, 578- 
586. 


The author gives an excellent review of the pro- 
tection from roentgen rays. The application of roent- 
gen radiation has become so extensive that many 
health physicists have become concerned lest the 
benefits of roentgen diagnostic procedures be largely 
counterbalanced by the hazards which they carry 
With this in view, the author has studied the dangers 
of exposure to roentgen radiation and he indicates 
the measures by which these dangers may be mini- 
mized. He states that such a review at this time is 
particularly desirable because of the increasing num- 
ber of physicians, using roentgen apparatus in their 
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daily practice, who have not had specialized training 
in the field of radiology. 

He reminds us of the damage the pioneers in 
radiology received or suffered to their hands and 
body because they did not anticipate the dangers of 
excessive radiation exposure and took few precau- 
tions to protect either themselves or their patients 
The damage suffered by the early radiologists did not 
manifest itself immediately, but instead became ap- 
parent only after a period of several years As a re- 
sult, it was many years after the discovery of the 
roentgen rays, that the radiation-induced changes of 
the hands of radiologists increased, and it was at this 
time that the dangers of excessive radiation exposure 
were recognized and efforts to provide adequate pro- 
tection from them were undertaken. 

The author distinguishes four anatomical systems 
likely to suffer most seriously from excessive radia- 
tion exposure in diagnostic radiology: (a) the cutane- 
ous tissues; (b) the hemopoietic system; (c) the 
reproductive system; and (d) the osseous system (in 
children). Taking each of these systems separately 
he reviews the hazards encountered, the maximum 
exposures to patient and radiologists, and the pro- 
tection or change in technique that would reduce or 
eliminate the radiation hazards. 

Throughout the discussion most of the emphasis is 
placed on the hazards of fluoroscopy. This is done 
because there has been a practice among some physi- 
cians, who have not been trained in radiology, to in- 
crease the milliamperage of their fluoroscopic equip- 
ment to values considerably in excess of § ma. for 
the purpose of augmenting the brightness of the 
fluoroscopic screen and thus reducing the need for 
lengthy periods of dark adaptation. Since the radia- 
tion dosage to the patient varies proportionately to 
the milliamperage, this practice is highly condemned 
as well as lengthy exposure times during fluoroscopic 
examination. The author recommends that the 
fluoroscopic equipment should include an interval 
timer which will limit the exposure to any given pa- 
tient to a value of five minutes or less. 

Convenient data, which require no tedious mathe- 
matical calculations, are now available by which bar- 
rier requirements for a wide range of diagnostic in- 
stallations may be easily determined. If these data 
are followed in the design of roentgen installations 
and if the easily applied fluoroscopic recommenda- 
tions made throughout this review are employed, 
the problems of radiation protection in diagnostic 
radiology will be greatly minimized.—T. E. Padgett, 
M.D. 


Mitrorp D., and Sterson, CHARLES 
G. Radiation therapy of malignant lesions 
about the eye. Radiology, Nov., 1953, 61, 


786-795. 


Tumors arising in the tissues about the eye are 
arbitrarily classified and discussed as follows: 
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I. Orbital tumors 

Angiomas account for about 15 per cent of all or- 
bital tumors. They should be treated like angiomas 
elsewhere in the body. The “‘port-wine” and cavern- 
ous types respond poorly. 

Lymphomatous disease makes up about 10 per 
cent of all neoplasms about the eye. The primary con- 
junctival lymphomas often respond to roentgen 
therapy and remain cured. When associated with 
generalized disease the outlook is grave. Treatment 
is the same as for lymphoma elsewhere. Mickulicz’s 
disease is a lymphomatous disease which may re- 
spond to 600 to 800 r roentgen therapy. 

Dermoid tumors do not respond to radiation ther- 
apy. 

The so-called “mixed” tumors of the lacrimal 
gland do not respond to radiation therapy, but the 
adenocarcinoma is quite radiosensitive. 

Sarcoma is usually radioresistant. 

Granulomas, “pseudo-tumors,” are self-limited re- 
quiring no treatment. However, eosinophilic granu- 
loma and Hand-Schiiller-Christian’s disease are quite 
radiosensitive. 

II. Extra-orbital tumors 

Carcinomas of the nasal sinuses extending to the orbit 
are largely problems of palliation by radiation ther- 
apy. Meningiomas are best handled by the neuro- 
surgeon. 

Retinoblastoma is the principal tumor of the uveal 
tract which concerns the radiologist. It is radiosensi- 
tive and curable. Malignant melanomas are radiore- 
sistant and strictlly surgical problems. 


Adnexal tumors 

Carcinoma of the conjunctiva is amenable to either 
surgery or radiation therapy, but is usually best 
handled surgically. 

Carcinoma of the eyelid is the most common of the 
tumors about the eye. Basal cell carcinomas com- 
prise about 85 per cent of the lesions. The lower lid is 
most frequently involved and the inner carthus next 
most frequently. 

When irradiating a carcinoma of the eyelid, the 
eye beneath must be protected from incident radia- 
tion with a shield. For purposes of treatment, car- 
cinoma of the eyelid may be divided into four cate- 
gories: 

Class I. Small, non-infiltrative lesions which us- 
ually involve the palpebral margins. Good cosmetic 
results are obtained by protracting roentgen therapy 
over a week’s time with a total dose of 4,500 r. 

Class II comprises tumors which infiltrate the lid 
and destroy tissue. They can be cured by radiation 
therapy, but may result in cosmetic defect. There- 
fore, it may be better to have immediate excision of 
the tumor and surgical restoration. If radiation ther- 
apy is used, fractionation is very desirable for better 
cosmetic results. 

Class III is made up of the long neglected or mis- 
treated tumors which invade the orbit, etc. Roentgen 
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therapy should be attempted first and, if unsuccess- 
ful, surgical evisceration becomes necessary. 

Class IV contains incurable tumors such as those 
with metastases. Therapy is palliative and can often 
be accomplished best by irradiation. 

The total ultimate success of roentgen therapy in 
early cancer of the eyelid is around go per cent. The 
likelihood of failure in squamous cell carcinoma is 
far greater than in basal cell carcinoma. 

Complications include stenosis of the tear duct, 
tearing, deformity of the lids, conjunctivitis or kera- 
titis, cataract and loss of the eye. These are discussed 
in detail and methods of avoiding them are described. 


—Everett E. Seedorf, M.D. 


WILDERMUTH, OrLIss, and CANTRIL, SIMEON T, 
Radiation necrosis of the mandible. Radio/- 
OXY, Nov., 1953, 61, 77 ~785. 


Dental caries and necrosis of the mandible are 
troublesome and sometimes disastrous complica- 
tions following intensive irradiation of tumors of the 
oral cavity. Osteonecrosis is usually the result of the 
triad of heavy irradiation, trauma and infection. 
Whenever the vascularity of the mandible has been 
impaired by irradiation, there is little response to 
bacterial invasion, and necrosis may progress to in- 
volve the entire irradiated bony part. 

The authors have undertaken a study to deter- 
mine the value of pre-irradiation extraction of teeth 
as a method of preventing postirradiation caries and 
pain and the more serious complication of necrosis 
of the mandible. Two hundred and sixty-two patients 
were seen with intraoral cancer between 1939 and 
1951. One hundred and four patients were consid- 
ered acceptable for this study. Thirty-two patients 
(31 per cent) with teeth presented themselves for 
treatment. Seven were treated without preliminary 
extractions. Five of these patients developed caries, 
making extraction necessary because of severe pain. 
In none did this proceed to osteonecrosis of the 
mandible even when the teeth were removed years 
after irradiation. Prophylactic extractions were per- 
formed in 25 patients. The mucosa healed in seven to 
sixteen days and therapy was begun. Fourteen pa- 
tients received roentgen therapy. Six of these were 
free of mandibular complications, and 2 died without 
primary healing of their lesions and with progressive 
mandibular necrosis and tumor. In 6 there was com- 
plete healing after treatment, with subsequent de- 
velopment of caries and necrosis of the mandible. 
Seven patients were treated with radium and 4 pa- 
tients with cancer of the tongue were treated with 
combined roentgen and radium therapy. None of 
these developed mandibular necrosis. 

Seventy-two patients (69 per cent) were com- 
pletely edentulous, with well healed gums and had 
no extractions less than three months previous to 
treatment. Mucosal necrosis developed in 9 patients 
but in no instance was there progression to osteo- 
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necrosis of the irradiated mandible. There was 
sloughing of the maxilla in 1 case subsequent to 
trauma to the irradiated area. 

It is concluded that, with modern antibiotics and 
meticulous care, the teeth can safely be extracted 
when and if they become painful and carious after 
treatment. Irradiation before reconstruction of the 
alveolar ridge of the mandible after prophylactic 
extraction of the teeth in the field of irradiation re- 
sults in permanently delayed remodeling of the 
mandible and a persistent threat to the integrity of 
the overlying gingival mucosa. Reconstruction of 
the mandible occurs normally in those in whom the 
teeth are removed even several months to years after 
completion of radiation therapy.— Arno W. Sommer, 


M.D. 


Wa tker, Joun H., and Jones, Hucu W. The 
irradiation management of primary round- 
cell tumors of bone. Radiology, Nov., 1953, 


61, 738-748. 


Accurate classification of Ewing’s sarcoma, reticu- 
lum-cell sarcoma, and solitary myeloma may at 
times be impossible. This problem is being recognized 
with increasing frequency by those reviewing large 
series of bone tumors. Numerous errors in diagnosis 
have been found by the authors and by other in- 
vestigators. When round-cell tumors have been 
critically re-evaluated, Ewing’s sarcoma has fre- 
quently been shown to be an erroneous diagnosis. 
The final diagnosis was reticulum-cell sarcoma in a 
substantial percentage of the cases studied. 

Solitary myeloma and primary reticulum-cell 
sarcoma have a relatively good prognosis when ade- 
quately treated. Curative, rather than palliative 
treatment should be undertaken. The results of those 
reporting on series of reticulum-cell sarcoma sufh- 
ciently large to be statistically significant indicate 
that the treatment of choice is irradiation. Amputa- 
tion, either alone or in conjunction with irradiation, 
does not offer a greater chance of survival. 

The authors report 3 cases of reticulum-cell sar- 
coma originally diagnosed as Ewing’s sarcoma, and 
2 cases of solitary myeloma. Unanticipated long-term 
survivals followed irradiation——Arno W. Sommer, 


M.D. 


Harmer, W. Dovuctas. Treatment of cancer of 
the larynx by interstitial radium needles. 
Brit. M. F., Oct. 3, 1953, 2, 735-741. 


The author briefly reviews the clinical features of 
carcinoma of the larynx as well as the clinical stag- 
ing. He considers three main stages: 1. Early in- 
trinsic, in which the lesion is strictly confined “inside 
the cavity of the larynx”; 1. Advanced intrinsic, in 
which the tumor is very advanced, but without evi- 
dence of enlarged lymph nodes; and m1. Extrinsic, 
when the tumor is not confined to the larynx. 

The technique of the Finzi-Harmer operation is 
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described. Essentially this consists of removal of 
most of the thyroid cartilage. For Stage 1 lesions 2 
mg. radium element needles with active lengths of 
32 mm., filtered by 0.8 mm. Pt, are placed vertically 
in the thin cartilage bed and sutured into place. One 
or two I mg. needles are placed transversely. The 
distance separating the needles is only 3-4 mm. The 
needles are left in place for seven days. The dose re- 
sulting from this is not indicated, but the author 
states that larger doses are employed for Stage 1 
lesions. These are expected to receive a dose of at 
least 6,000 r to the anterior half of the vocal fold with 
a dose of at least 5,000 r to nearly all of the vocal fold. 

The author has employed radium needles in the 
treatment of laryngeal cancer in 120 patients since 
1924. Most of these had Stage 1 lesions. Three pa- 
tients were lost sight of or had been treated less than 
three years ago so the results given are based on 117 
patients. Between 1924 and 1936 the operative mor- 
tality was 8.5 per cent and between 1936 and 1951 it 
was 6.1 per cent. The five year survivals were as fol- 
lows: Stage 1, 87 per cent; Stage 11, 37 per cent; and 
Stage 111, no survivors.—C. R. McIntire, M.D. 


Finney, R. Dupuytren’s contracture; a radio- 
therapeutic approach. Lancet, Nov. 21, 1953, 
2, 1064-1066. 


The author reports 25 cases of Dupuytren’s con- 
tracture treated with planar radium molds over the 
area of the palmar fascia. A skin dose of 3,000 r was 
given, eight hours a day for eight days. A distance of 
1.0 to 1.§ cm. was used. If contractures were present, 
a cylinder mold was applied. 

The cases are divided into four stages according to 
the degree of involvement; from the first, with a mini- 
mal fascial nodule, to the fourth stage, with maximal 
contracture. Seventy-five per cent of the cases show- 
ed varying degrees of improvement both subjectively 
and objectively, by increased range of motion. The 
remaining 25 per cent showed no further progress of 
the disease. The cases in which full recovery oc- 
curred belonged to the earlier stages. Maximal im- 
provement occurred by twelve months. No recur- 
rence was observed. 

This method seems to be as successful as radical 
surgery and to have a much lower rate of recur- 
rence. The author suggests that there may be a place 
for irradiation with radical postirradiation surgery. 

Histopathologic changes in Dupuytren’s contrac- 
ture resemble keloid formation in some respects. 
These changes are discussed at some length as well 
as the effect of irradiation on keloids, which has been 
used with good results for some time.—George L. 


Sackett, Fr., M.D. 


Levitt, W. M. Radiotherapy in the prevention 
and treatment of hypertrophic scars. Brit. 7. 
Plast. Surg., July, 1951, 4, 104-112. 


Radiations cannot only induce the resolution of 
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hypertrophic scars but they can also prevent their 
occurrence. The radiologist’s problem is to learn the 
dosage formula which will produce the desired result 
on the scar while avoiding the undesired effects on 
the skin. 

The author approaches the dosage-formula prob- 
lem by attempting to answer four questions: 

1. What are the undesired effects of radiations on 
the skin? 

The effects of radiations on the skin are considered 
under the headings of acute radiodermatitis, chronic 
radiodermatitis and late effects. The four degrees of 
acute radiodermatitis are the first degree, with a faint 
pink erythema, dryness of the skin, and epilation, 
if over a hairy part, the second degree with a bright 
red erythema, the third degree with blistering, and 
the fourth degree with deep ulceration. The effects of 
acute radiodermatitis are mainly inflammatory, those 
of chronic radiodermatitis are mainly hyperplastic, 
and those of the late effects are mainly atrophic. 

2. Can the undesired effects of radiations on the 
skin be related to variations in the dosage formula? 

A single application of roentgen rays or radium 
with suitable dosage produces a first degree acute 
radiodermatitis, the only sequel being a transient 
pigmentation with no late effects. Repetition of this 
same dose up to a first degree reaction, with a rela- 
tively small area of exposure and with sufficient re- 
covery time between exposures, again results in a 
deeper and more prolonged but transient pigmenta- 
tion, without risk of late effects. A third application 
leading to a first degree acute radiodermatitis again 
with a suitable recovery interval is apt to produce 
light persistent pigmentation and possibly a few 
telangiectases at a later date. 

With a second degree dermatitis, clearing of the 
skin is usually complete, but there is the possibility 
of a light permanent pigmentation and, uncommonly, 
telangiectases. These late effects are almost sure to 
follow administration of a later second dose leading 
to a second degree reaction. 

3. Can any principles be evolved from the obser- 
vations under (1) and (2) above, which should govern 
our treatment? 

A first degree reaction is absolutely safe and may 
be repeated once with a proper interval. 

A second degree reaction should not be produced 
at all where the cosmetic result is the paramount 
consideration, unless resolution of a very unsightly 
scar is preferable to a few telangiectases. 

The dosage recommended in preoperative and 
postoperative treatment varies according to field 
size, but in general is from 525 to 650 r (presumably 
as measured in air, although the author does not so 
state.) If this dose produces only a first degree reac- 
tion, it can be repeated after a proper interval with- 
out risk of late effects. 

4. Can hypertrophic scars be satisfactorily pre- 
vented or treated within the compass of the limita- 
tions imposed by these principles of treatment? 
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According to the work of Gliicksmann, in the de- 
velopment of a hypertrophic scar, there is round cell 
infiltration, followed by proliferation of connective 
tissue. Roentgen therapy reduces or suppresses round 
cell infiltration, and in turn connective tissue and 
epithelial proliferation are reduced or suppressed. 
Hence, irradiation tends to prevent scar hypertrophy 
by inhibiting early epidermal proliferation and by 
reducing the vascular supply and inflammatory 
cellular infiltration of the dermis. Dosage has to be 
sufficient to produce an appreciable vascular reac- 
tion. This requirement is fulfilled if the skin be taken 
up to or near a visible first degree reaction. The time 
factor is probably not important, provided the ap- 
propriate vascular reaction is produced. 

The author gives as his principles of technique: 
(1) low kilovoltage, 50 to 80; (2) shortest possible 
treatment distance, 5 to 12 cm.; minimal surface 
area exposure obtained by accurate close covering 
with sheet lead; (4) the dose to be enough to produce 
faint erythematous (first degree) reaction; (5) an 
interval between first and second treatments of not 
less than two weeks for very narrow areas as in pre- 
operative treatment, but as long as two to three 
months in larger areas as when developed keloids are 
being treated; (6) preoperative treatment to be given 
about a week before operation. 

In preventive treatment the best results are ob- 
tained from a combination of preoperative and 
postoperative irradiation. With postoperative ir- 
radiation alone the scars are not quite as good. In 
treating developed hypertrophy, if the thickening is 
bright red and recent, the author gives a single ex- 
posure with the standard dosage, increasing this dose 
slightly if the scar is greatly raised above the surface. 
Where the thickening is less recent or pale, higher 
dosage must be used to produce results. Techniques 
in which the radiation is applied in small weekly 
doses or in repeated fractions at intervals are un- 
satisfactory in the treatment of scars.—Samuel G. 
Henderson, M.D. 


G.iicxsmann, A. Local factors in the histogen- 
esis of hypertrophic scars. Brit. F. Plast. 
Surg., July, 1951, 4, 88-103. 


Histologically, hypertrophic scars and scar keloids 
are identical. The clinical distinction rests on the 
progress of the lesion: a true keloid tends to spread 
and not to undergo spontaneous regression, while 
scar hypertrophy remains more localized and after 
a time very gradually regresses. The early stages of 
hypertrophy and keloids are the same histologically 
and clinically. Since treatment in these early stages 
inhibits progress of a keloid, it is in practice almost 
impossible to determine whether a given condition is 
a scar keloid or simple hypertrophy. 

In hypertrophy in the first or early vascular stage, 
cellular nodules of thin-fibered connective tissue are 
seen forming whorls around blood vessels. Elastic 
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fibers are absent and the overlying epidermis usually 
has flattened rete pegs. In the second stage, later on, 
the vascularity subsides, the fiber bundles increase 
in thickness and hyalinize, and the nodules become 
poor in cells, but elastic fibers are still absent. In a 
third stage, the fiber bundles coalesce and shrink, 
elastic fibers appear, and the scar may pass into an 
atrophic papyraceous state. In a progressive keloid 
the first stage described above persists for as long as 
the lesion is growing. 

Experimental work by the author, and by his asso- 
ciates, Mowlen and Barron, showed that scar hyper- 
trophy and scar keloids are due to a peculiar, spread- 
ing, proliferative inflammatory process elicited in 
sensitive persons by the presence of various particles 
acting as foreign bodies. These lesions are not, there- 
fore, true tumors but a peculiar type of foreign body 
granuloma. These foreign bodies may be endogenous 
as hair follicles, keratinized debris and cystically 
enlarged displaced sweat glands, or exogenous as from 
blast injuries, cotton wool fibers, talcum powder, and 
other particulate foreign matter. 

Other experimental work has shown that there is 
no reaction as long as epithelium intervenes between 
keratin or hair fragments and derma; when keratin 
comes into contact with the derma, a marked foreign 
body reaction ensues, with spreading perivascular 
infiltration and later perivascular fibrosis. It is con- 
cluded by Gliicksmann that endogenous particles, 
like exogenous foreign bodies, may act etiologically 
as local factors in producing scar hypertrophy. Acne 
keloids can be adduced as parallels to keloids caused 
by endogenous particles, and ornamental keloids as 
examples of keloids produced by exogenous foreign 
bodies. 

There is a certain tendency to scar hypertrophy in 
young people and in women of white races, and also 
in colored people. Scar hypertrophy and keloids 
tend to arise in sites covered by lanugo hair, and the 
three groups just named have much less terminal 
hair and much more lanugo hair. In addition to this, 
there must be postulated a systemic influence or an 
individual sensitivity as a prerequisite for scar hyper- 
trophy. Whether the onset of puberty, of the meno- 
pause, or of pregnancy promotes keloid formation 
by a direct systemic affect, or indirectly by its in- 
fluence on hair growth and differentiation, remains 
to be investigated more closely.—Samuel G. Hender- 
son, M.D. 


Friep, Cari. Uber Réntgenbestrahlung der 
Thrombo-angiitis obliterans and verwandter 
arterieller St6rungen. (Roentgen irradiation 
of thromboangiitis obliterans and related ar- 
terial disturbances.) Strahlentherapie, 1953, 
91, 243-255. 

Sixty-eight cases of thromboangiitis obliterans and 
peripheral arteriosclerotic conditions of a similar 
nature were treated by roentgen irradiation. Gener- 
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ally, and apparently preferably, a long, narrow field 
was used to irradiate the peripheral nerves with a 
dose of 160 r (180 kv., 0.5 mm., Cu, 50 cm. f.s.d.) ev- 
ery three days until clinical benefit was obtained. 
This meant a total dose of 1,200-1,600 r in many 
cases. In addition, most cases received irradiation to 
the adrenal regions: 200 r per 6X8 cm. field per dose 
to a total of 800-1,200 r. 

Roentgen therapy relieved pain relatively quickly, 
well and lastingly. Other subjective and objective 
evidences of arterial disease showed improvement: 
gangrenous areas that were not too extensive devel- 
oped demarcation, fresh granulations, and in many 
cases healed. Roentgen therapy also improved opera- 
tive results in arterial disease. 

Roentgen therapy must be counted as symptoma- 
tic, but nevertheless of greater value than generally 
conceded. Patients under forty-five years of age and 
with symptoms for less than twelve months have the 
best chance of improvement. However, even patients 
over seventy years of age and with symptoms of from 
two to eight years’ duration were benefited. Remis- 
sions of symptoms lasted as long as two to five years. 
—Henry G. Moehring, M.D. 


Kaptan, Ira I. A study of effects of x-rays on 
the grandchildren of women who have been 
irradiated for the treatment of female sterility. 
F. Obst. &F Gynaec. Brit. Emp., Dec., 1953, 60, 
872-877. 

In refutation of the thesis that irradiation to the 
ovaries of women might produce abnormal offspring 
in second and future generations, the author presents 
the following interesting follow-up study: 

Of a large group of married females treated for 
sterility by irradiation of the ovaries (and in some 
cited cases, pituitary and thyroid), 252 successfully 
responded and bore 293 normal children. Eighteen of 
these children have subsequently married and pro- 
duced 14 normal living children. These 14 children 
represent the third generation grandchildren of the 
originally irradiated sterile women. 

As a result of this study, the author feels justified 
in stating that irradiation when properly adminis- 
tered for female sterility is harmless to the mother, 
her children and subsequent grandchildren—Wal- 
ter T. Hileman, M.D. 


Boumer, E., and Herre, H. J. Uber den Ein- 
fluss der Strahlentherapie auf die Lebens- 
dauer von Mykosis fungoides-Kranken. (The 
influence of radiation therapy on the longev- 
ity of patients with mycosis fungoides.) 
Strahlentherapie, 1953, 92, 203-211. 
Statistical study of 153 case histories of patients 

with mycosis fungoides showed that, no matter 

whether the cases were classified on the basis of their 
original morphologic appearance or their subsequent 
course, radiation therapy increased life expectancy. 
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However, the increase was not enough to be counted 
as statistical proof that radiation therapy prolonged 
life. 

Without regard for whether radiation therapy had 
been administered, longer life expectancy could be 
statistically proved for patients whose disease course 
showed spontaneous remissions as opposed to those 
who continuously had some manifestation or other of 
the disease. 

Radiation therapy evidently can change a malig- 
nant, progressive form of mycosis fungoides into a 
less malignant form which approaches the type with 
spontaneous remissions.—Henry G. Moehring, M.D. 


ZuppINGER, A. Bestrahlung und vegetatives 
Nervensystem (v. NS.). (Irradiation and the 
vegetative nervous system. Strahlentherapie, 
1953, 92, 364-367. 

Some sort of stress reaction undoubtedly follows 
irradiation. Many observations indicate that this is 
not the mechanism of the systemic reactions. One of 
the chief tasks of radiation biology is, however, to 
discover the substances which do produce the sys- 
temic reactions. A promising working hypothesis is 
based on modifying radiation reaction by altering the 
state of the vegetative nervous system before and 
during irradiation.—Henry G. Moehring, M.D. 


BirKNER, Rupotr, and TRAUTMANN, JOHAN- 
wes. Uber die Abhiangigkeit psychischer, 
Schlaf- und genitaler Funktionen von den 
vegetativen Steuerungszentren im Hypothal- 
amus und die Beeinflussbarkeit dieser Funk- 
tionen durch Ro6ntgenbestrahlungen des 
Zwischenhirngebietes mit kleinen Dosen. 
(The dependence of psychologic, sleep, and 
sexual functions on the vegetative centers in 
the hypothalamus and alterations of these 
functions by roentgen irradiation with small 
doses to the midbrain.) Strahlentherapie, 
1953, 97, 321-350. 


One hundred twenty more or less unselected cases 
were given small doses of roentgen radiation (180 
kv., 0.35 mm. Cu, 0.74 mm. Cu hvl., 30 cm. f.s.d., 
through 6X8 cm. temporal fields with 30-50 r per 
dose, total dose per field 150-200 r, average target 
dose of approximately 150 r) to the midbrain. Spon- 
taneous expressions by the patients of the effects on 
their general psychological state, their sleep, and 
their sexual function were used to adjudge results of 
such therapy. 

Psychologic changes consisting generally of im- 
provement in the sense of well-being, occurred in 49 
per cent; changes in sleep, generally loss of wakeful- 
ness and sounder sleep, occurred in $1 per cent; and 
changes in sexual function, in the direction of resto- 
ration of theretofore absent libido, occurred in 37.5 
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per cent. The duration of the changes varied from a 
number of days to several years. Other vegetative 
nervous system functions (effects on blood pressure, 
on blood sugar levels, etc.) were noted so irregularly 
that they could not be counted as the result of irradi- 
ation of the midbrain. 

The changes in psychologic state, sleep, and sexual 
functions produced by irradiation of the midbrain 
bear interesting similarities to those observed in a se- 
ries of 673 cases of brain injuries (Sturm and Wilke). 
They also coincide with effects anticipated on the ba- 
sis of animal experimental evidence.—Henry G. 
Moehring, M.D. 


RADIOISOTOPES 


Brucer, MarsHAa.Li, ANDREWS, GouL_p A., and 
Bruner, H. D. A study of gallium”; sum- 
mary and conclusions. Radiology, Oct., 1953, 
61, 534-536. 


A rather intensive study on the use of gallium” 
has been undertaken by the staff of the Medical 
Division of the Oak Ridge Institute of Nuclear 
Studies. The opinion arrived at after over two years 
of study is that gallium” is not a therapeutic agent 
in cancer of bone, for the following reasons: 


1. Although the isotope was highly concentrated 
in many areas of tumor, in every case areas of 
low concentration occurred. 

2. Because of the short half-life of the isotope, the 
relatively high concentration in tumors de- 
velops after most of the radiation energy has 
been expended. 

. Undesirable total body irradiation effects be- 
come prominent at subtherapeutic dosage levels. 

4. Development of chemical gallium toxicity was 
a limiting hazard in the long-continued dosage. 


—Donald N. Dysart, M.D. 


Brucer, MarsHAti, and Bruner, H. D. A 
study of gallium”. I. Physics and radiation 
characteristics of gallium.” Radiology, Oct., 
1953, 67, 537-543. 


Gallium is a member of Group 111 B in the periodic 
table and has an atomic number 31 and a average 
atomic weight of 69.27. In pure form it is a bluish 
white metal with a melting point of 29.78°C. and a 
boiling point close to 2,000°C, There are at least ten 
isotopes of gallium but only two, Ga and Ga” 
are useful, the former has a half-life of 78 hours and 
the latter of 14.30 hours. Production of Ga”, which 
is the one being studied, is by the thermal neutron 
reaction. 

The decay schemes worked out and dosage calcula- 
tions showed that the beta-ray dosage is 20.62 rep 
me. of Ga” completely decaying in 1 gram of tissue, 
and the gamma-ray dosage for a standard size man 
equals 58.41 r/mc. (complete disintegration) in 1 
gram of tissue in the center of the body. 
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The hematological picture was used as the method 
of assessing the radiotoxic effects of the therapeutic 
amounts used. In general, 20 mc. of Ga” citrate were 
injected intravenously twice a week. 

Four main sources of radiation hazard which de- 
manded special attention were encountered and pro- 
cedures and methods of handling the gallium were 
developed in order to reduce the exposure to safe 
levels. 

Assay and sample counting procedures were 
standardized resulting in negligible exposure of per- 
sonnel.—Donald N. Dysart., M.D. 


PerRKINSON, JESSE D., JRr., ELpripGe, JAMES 
S., and Cooper, Berry M. A study of gal- 
lium”, II. Gallium chemistry of biological 
interest. Radiology, Oct., 1953, 67, 543-545. 


The basic chemistry of gallium is discussed. The 
criteria for finding a compound both biologically 
acceptable and easily synthesized at high levels of 
radioactivity are listed. Gallium citrate was found to 
meet these criteria as it could be prepared quickly 
and easily in sterile solution. The procedure of han- 
dling radiogallium citrate is outlined.—Donald N. 


Dysart, M.D. 


PERKINSON, JESSE D., Jr., and INGots, RoBERT 
S. A study of gallium™. III. Effect of internal 
irradiation on respiration of rat liver slices. 


Radiology, Oct., 1953, 67, 545-550. 


By determination of the oxygen consumption of 
liver slices from rats who received a mixture of stable 
gallium and gallium” citrate, and comparing these 
results with similar determinations in a control 
group and a group given just stable gallium, the 
authors attempted to learn whether a biological ef- 
fect of radiation could be used as a basis of compari- 
son for internally administered radioisotopes. 

It was shown that the oxygen consumption of rat 
liver slices was inhibited by internal radiation from 
Ga”, in relation to dosage. Stable gallium alone will 
produce slight inhibition. 

The authors make no attempt to correlate their 
preliminary results with a physical expression of 
radiation dosage.—Charles L. Stevenson, M.D. 


Bruner, H. D., Cooper, Betry M., and 
ReHBock, Donatp J. A study of gallium”. 
IV. Toxicity of gallium citrate in dogs and 
rats. Radiology, Oct., 1953, 67, 550-555. 


The authors report the results of their investiga- 
tions on the toxicity of gallium citrate in dogs and 
rats. Their experimental procedures are outlined and 
the results recorded. 

Clinically the metal seemed to mainly affect the 
dogs’ gastrointestinal tract and kidneys—with an 
acute debilitating disease picture, terminated by 
uremia. 
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The ten day lethal dose for rats following intrave- 
nous administration was found to be greater than 
220 mg. Ga/kg. body weight; the fifteen day LD5o for 
dogs, 18.2 mg. Ga/kg. Studies by other workers 
have shown that man can probably be grouped with 
the dog, although more resistant. However, because 
of the great differences in sensitivity demonstrated 
between various species, it is felt that no estimate of 
probable toxicity for man can be made from the work 
done thus far on experimental animals.—Charles L. 
Stevenson, M.D. 


Bruner, H. D., Perkinson, Jesse D., JR, 
Kine, E. R., Anprews, Goutp A., Nasu, 
Joe B., and Brucer, MarsuHatt. A study 
of gallium.” V. Distribution studies on 
gallium” in rats. Radiology, Oct., 1953, 67, 
555-579. 

The authors undertook a series of experiments on 
rats preliminary to the use of gallium in the treat- 
ment of human neoplasms. The technique of han- 
dling the experimental animals, counting system for 
the radiogallium, dosages, and various compounds 
employed are described in detail. Distribution data 
on each of three gallium compounds are presented. 

In general, there was a high differential absorption 
ratio for bone in the case of the chloride and citrate 
complexes, with gallium alizarinate giving a high 
differential absorption ratio for liver and spleen. 
Rat data indicated that the chemical preparation of 
gallium citrate is suitable for use in clinical studies.— 


Michael }. Healy, M.D. 


Anprews, Goutp A., Root, Samuet W., and 
KERMAN, Herserrt D. A study of gallium”. 
VI. Clinical studies with gallium™. Radiology, 
Oct., 1953, 67, 570-588. 


Because of the known selective deposition of radio- 
gallium in bone, especially the centers of osteogenic 
activity, the authors undertook a study of its effect 
on a series of primary and metastatic human bone 
neoplasms. The hematologic picture was used as a 
criterion of tisssue and whole body tolerances to 
doses ranging from 10 to 100 microcuries admin- 
istered intravenously. 

Localization studies included external radioactiv- 
ity assays, biopsy with gross and microscopic auto- 
grams, and similar studies on autopsy material, when 
available. Clinically the authors encountered dif- 
ficulty in evaluating chemical versus radiation ef- 
fects since there has been no previous human experi- 
ence with stable gallium. 

The profound bone marrow depression encount- 
tered is characteristic of, and probably due to radia- 
tion. Dermatological changes encountered are prob- 
ably due to stable metal toxicity, with the gastroin- 
testinal symptoms probably being due to both 


factors. 
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In all, 21 patients were studied and the pertinent 
clinical and tracer data are given in each case. In 
general, there was a distinct tendency for gallium to 
localize in areas of bone activity, as expected. Fairly 
high levels also were noted in normal liver, spleen 
and bone marrow, the explanation for this fact being 
forthcoming. 

The authors were impressed by the almost com- 
plete lack of clinical improvement following gallium 
treatment. They feel, however, that it may be a val- 
uable element for the study of biochemical and 
metabolic factors related to bone tumors.—Michael 


}. Healy, M.D. 


Bruner, H. D., Gray, Joe, Root, Samuet W., 
and Brucer, MarsHati. A study of gal- 
lium”. VII. Studies of the urinary excretion 
of gallium” in man. Radiology, Oct., 1953, 
61, 588-590. 


Only minute excretion of Ga” was observed via 
the feces. Most of the urinary excretion occurred in 
the first 24 hours. The total amount excreted was us- 
ually 25-50 per cent of the dose. There was individ- 
ual variation in retention of the metal. No satura- 
tion effect was apparent and no genitourinary dam- 
age was evident in humans.—William A. Goodrich, 


Fr., M.D. 


Brucer, MarsHatt, ANpREws, Goutp A., 
Donatp J., Root, Samuet W., 
and Gray, Jor. A study of gallium”. VIII. 
Autopsy studies of distribution of gallium”. 
Radiology, Oct., 1953, 67, 590-595. 


Distribution among tissues and within individual 
organs was highly variable. Some lack of uniformity 
is technical and some is due to the process of excre- 
tion. Hence, a concentration is found in the urinary 
system, as well as in bone, tumors (both primary and 
secondary), liver, spleen, adrenal, lung, and the 
gastrointestinal tract.—William A. Goodrich, Fr., 
M.D. 


JoHN C., JR., Boyp, Georce A., 
AnpREwS, Goutp A., and Brucer, Mar- 
SHALL. A study of gallium”. IX. Autoradio- 
graphic studies. Radiology, Oct., 1953, 67, 
595-602. 


A series of roentgenograms, autoradiographs, and 
photographs of gross specimens obtained from hu- 
man patients is presented. In the authors’ opinion, 
these studies have contributed information not ob- 
tainable by other methods, in that they have shown 
in detail the distribution of gallium in some situa- 
tions in which routine tissue essay methods are not 
sufficiently discriminating. They have also served to 
emphasize the extremely uneven distribution of 
gallium in neoplastic metastases.—4. R. Watson, 


M.D. 
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Bruner, H. D., Hayes, Raymonp L., and 
PEeRKINSON, Jesse D., Jr. A study of gal- 
lium”, X. Preliminary data on gallium®, 


Radiology, Oct., 1953, 67, 602-612. 


The authors have carried out studies on Ga*’ in the 
belief that the metal’s bone seeking properties had 
not been fully exploited by the low specific activity 
Ga” available. 

Thirty-two male white rats received carrier free 
Ga* by the intravenous route. These were sacrificed 
at intervals of from one to twenty days, and the 
estimated cumulative dose in roentgenograms, the 
per cent retained, the per cent excreted, and the total 
organ content in per cent of the original dose in vari- 
ous tissues were recorded. 

The urine and feces contributed about equally to 
the 39 per cent excreted in five days. 

The femur, representative of bone, had a differ- 
ential absorption ratio about 0.75 that of the spleen, 
while the liver lost much of the Ga® activity it had 
picked up initially. 

Since the results of this experiment differed signifi- 
cantly from previous studies on Ga”, further experi- 
ments were carried out in an effort to determine if the 
absence of carrier gallium was solely responsible for 
these differences. In these experiments, therefore, 
all variables were minimized or controlled, and 
carrier dosage was varied. 

It was found that under these circumstances, the 
carrier free pattern occurred when the dose of carrier 
was below 0.25 mg. of gallium per kilogram. Above 
this level the pattern associated with high doses of 
carrier was obtained. A therapeutically desirable part 
of the later experiments was a differential absorption 
ratio for bone which was ten to fifteen times higher 
than the second highest tissue. This difference was 
caused by a decreased percentage retention of the 
activity by the liver and spleen as the dose was in- 
creased, while the percentage retention of activity by 
the bone remained approximately constant. 

These experiments suggest that stable Ga®*:”! may 
have to be added to the carrier free Ga® preparations 
in order to secure the high differential concentrations 
of the radioisotopes in or around osteogenic neo- 


plasms.—A. R. Watson, M.D. 


SpaLpinGc, CHARLES K., Deamicis, Eciipa, 
and Cowinc, Russett F. Radiation ex- 
posure survey of x-ray and isotope personnel. 
Nucleonics, Sept., 1953, 77, 49-47. 


The authors have surveyed persons working in 
roentgenologic departments, isotope laboratories and 
clinics concerned with isotope therapy. 

The increasing number of personnel exposed to 
ionizing radiation, the increased use of isotopes and 
the higher kilovolt techniques prompted a review of 
this field since their last survey five years ago. 

Du Pont type 502 aluminum (1.0 mm.) dental 
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film packets filtered with 1.0 mm. copper for roent- 
gen rays and 1.0 mm. cadmium for gamma rays were 
used. The filters covered about one-third of the film. 
The film packets were worn in an exposed position 
for one week after which they were developed and the 
density of the film was read on a densitometer. 

This survey covered three years from January 1, 
1950 to December 31, 1952. 

Twelve thousand two hundred and twenty-five 
films were worn by 275 persons working in twelve 
roentgenologic departments. Sixty-seven, or 0.56 per 
cent, of all the films showed exposures greater than 
the permissible weekly dose of 0.3 r (300 mr). Expo- 
sures in this range were found to occur in persons who 
held children or dealt with older patients during 
roentgenography. 

Twenty-eight thousand nine hundred and forty- 
seven films were worn by 580 persons working in 
isotope laboratories. All these laboratories were using 
less than 15 mc. of any isotope in any one week. The 
majority of these materials had very short half-lives. 
Twenty-three films showed exposures greater than 
0.3 r. These were worn by personnel responsible for 
isotope preparation from the original stock ship- 
ment. 

The isotope therapy investigations included the 
use of Au’, I'8! and K*#. The emitted gamma roent- 
gen dose at 50 cm. would be 0.096, 0.105, and 0.708 
r/100 mc./hr. respectively. It was concluded that a 
nurse might work for twenty minutes within 50 cm. 
of a patient receiving an injection of 100 mc. of 
Au!** without exceeding the safety limit of 50 mr. 
However, the survey of nurses has not been sufh- 
ciently large to ascertain their radiation exposure. 

It is concluded that those who work in roentgeno- 
logic departments are exposed to a greater extent 
than those who work with isotopes. The authors 
emphasize the need for precautionary measures con- 
sistent with the increased use of isotopes.—Frederick 
WO’ Brien, Fr. M.D. 


Groscu, Dantex and SuLtivan, Roserrt L. 
The fate of radiophosphorus ingested by 
Habrobracon females. Bio/. Bul/., Oct., 1953, 
105, 296-307. 


Virgin female wasps of the Habrobracon juglandis 
species were fed radioactive phosphorus in substeril- 
ization doses with the object of determining the fate 
of the radioactive material. The biological half-life 
was found to be from four to five days and radiophos- 
phorus present in the eggs was found to account for 
60 per cent of the total loss. The eggs reached a peak 
of radioactivity on the second day with a subsequent 
sharp fall. The gamete-incorporated radiophos- 
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phorus appeared to be significant in determining the 
hatchability curve of the eggs during the first five 
days.—Edward F. Dunne, M.D. 


Rawson, Ruton W., Ratt, J. E., and Ros- 
BINS, JAcoB. Uses and misuses of radioactive 


iodine in treatment of cancer of thyroid. 

A.M.A. Arch. Int. Med., Sept., 1953, 92; 

299-307. 

Dramatic results have been reported with the use 
of radioactive iodine in the treatment of cases of 
metastatic cancer from the thyroid. Such a response 
is extremely uncommon, however, and much of the 
experience in this field has been discouraging. The 
poor results have undoubtedly been due in part to 
misuse of the radioiodine. Thus, this form of therapy 
is of no value when the tracer studies indicate in- 
adequate uptake by the metastatic cells. It should 
not be used when the disease is localized to the neck 
and can be removed surgically. Administration of 
frequent small doses is another misuse since such 
doses are not only ineffective but also hamper sub- 
sequent treatment. 

At Memorial Cancer Center patients are accepted 
for possible treatment with radioactive iodine when 
the disease cannot be removed surgically. If the 
metastases show minimal or no function with tracer 
doses, thyroidectomy is done either surgically or with 
radioactive iodine. Tracer studies are then made 
every four to six weeks for three to six months. At 
that time thiouracil is given and each six to eight 
weeks the administration of the drug is stopped and 
another tracer test is made forty-eight hours later. 
If urinary excretion in ninety-six hours is less than 
40 per cent of the administered dose, the patient is 
considered a candidate for treatment. 

The amount of radiation that will be delivered to 
the hemopoietic system and other extrathyroid 
tissues is calculated, and from this calculation and 
the estimated size of the tumor decision is made as to 
whether a cancerocidal dose of radioiodine can be 
delivered to the tumor without doing the patient 
serious harm. The maximum safe dose of radioactive 
iodine is then administered. 

By following these criteria it has been demon- 
strated (1) that a large percentage of cancer to the 
thyroid can be made to assume certain functions of 
normal thyroid tissue, and (2) that certain cancers 
of the thyroid can be at least partially destroyed with 
radioactive iodine. Of 35 patients treated, 10 showed 
sustained objective improvement and Io transient 
objective improvement; 8 were failures and 7 were too 


recently treated for evaluation.—Leslie K. Sycamore, 
M.D. 


